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AN ENGLISH EXPRESS PASSENGER LOCO.| only \ the wheels braked would therefore be limited | downward the sand layer extends. The speed found 
‘ VE FP a Oren dee = to in this manner is the mean for the middle of AB; but 
MOTIVE FOR HEAVY GRADES. 0°027 as the track is inclined 1 in ae. there + be an in. 
THE re » 1g . ive hic , _ —- = 0:00675 crease on the lower half. Deducting the passing re 
THE powerful express locomotive of which we pre 4 pletames of about 1 in 988, thie increase has the valll 


sent three views, a perspective view, a cross section 
through the firebox, and an end view looking into the 
cab, is indirectly the outcome of the keen competition 
existing in the trans-Atlantic steamship trade, and 
more particularly of that existing between the “tines: | 

} 

| 


or —— of the weight ; too little to balance the effect of 
8 





gravity on a slope of 1 in 40. 

So long as the contrivances for braking are not suf- 
ficient to stop fast running trains under all cireum- 
stances, there should be other means for stopping in 
case of emergency. It also seews desirable to provide 
regularly such means to the watchman on tbe line and 
|to outsiders in general. There is certainly on most 

roads a lack of some appliance against carelessness or 
of accident to the engine runner. 

As is known, there are in use on the English rail- 
| ways, for the protection of main lines, switches, throw- 
ing from the main line cars which come from side- 
tracks at improper times. Such switches, cailed 
* throw-offs,” are connected with the signal in such a 


“an and the Hamburg-American steamship lines. 
These two companies have hitherto used the same 
port—Southampton—for landing the Eng.ish mails, 
where they were transferred to the cars for the 100- 
mile run up to London. With a view to quickening 
its service, the Hamburg-American Company has re- 
eently changed its port of call from Southampton to 
Plymouth, which lies a little over 200 miles to the 
westward by water. The distance by rail to London 
from the latter port is about 250 miles, or 150 miles 
greater than from Southampton. The difference in 
time occupied by the mail train and the steamer over 

















of a fall of 
15 
-— = 0°075 meter. 
200 


Afterward the train falls through the whole height of 
slope through which the head of the train passes op 
the sand track. 

To get the full energy to be annihilated by running 
on the sand track (in the annexed table represented ag 
potential energy in meters of fall) there must be added 
to the height of velocity, v, the vis viva of the wh eels 

After stopping, the cars stood between C and D, at 
distances, a and b, from the beginning of the sand 
layer. The center of gravity of the train was always 
nearly in the middle of length ; therefore, the distauce 


a+b 
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is 15 iles s 3 cimately re se > gai . . ; ~ > j ies iles 
ag Pa —_— te hn eheeten of tee Pipa one | manner that the latter cannot allow the passing of a |! the sand was the arithmetical mean — The dye 
dom roate. : , train to the main line; the throw-off switches sending| = : . ne ee as & 
The Great Western Railway is making strenuous | ‘t into the sand on ballast. In case of a car moving on | vis viva of wheel rotation is expressed most simply Footner. 
efforts to reduce their running time over this route to the siding in the direction of the main line, it will be| by reducing the rotated mass toa velocity, q, MOVINgH 4. it 4 
the lowest possible limit, and to this end they have thrown off the main line in time to be stopped by the | at the circumference ; and the value of that mass i cay a: 
built two special types of express engines, one with resistance of the ballast. added to that of the entire mass, Q. Then the co and fort 
large single driving wheels, for use on the level por- Anothe 
tions of the road, and the other for the very hilly and 
crooked portion of the line between Exeter and Ply- 
mouth, It is the latter tvpe which is herewith shown, 
our illustrations being reproduced from London En- 
gineering. The results thus far have been very grati- 
fying, so much so that the Great Western Railway 
can claim to be now running the fastest long-distance USI ER ee ee TA Pee ee teen se 
regular train in the world, the running time being a =_— _ oe pag ee a er ee 
little over 55 wiles per hour. : : : SECTION ON CO FIG.2¢ 
On the first run of the new service the train, weigh- —_ * 
ing 130 tons, exclusive of engine, was hauled from ep. 
Plymouth to Exeter, 52 miles, by an engine of the ¥ 
class we illustrate, at the rate of 457 miles per hour; 
and on a later run the same distance was covered vee 
a 122-ton train at the rate of 476 miles per hour. This| ¢72@7¥#£,_ 72 ™e 
is an excellent performance, considering that for} °46) °**” ° a 
curvature and grades this is one of the worst bits of ee — aaa 
road in all England. wa — } 
It will be seen that in its general features this engine FIG 1@ GAOUND 
resembles the standard American eight-wheeled pas- = —= 
senger engine. The most familiar feature is the exten- = Ta) ' 
sion smoke box, which is a novelty in English practice; - = ——— == 
although it has been for many years in use in this FIG. 2% GROUND PLAN OF FIG 2 | 
country, where it was adopted in place of the former | 
spark arrester in the smokestack. This innovation. = == — “T 
together with the leading truck (or bogie asit is called | a a . _FtG /é 
on the other side), and the four coupled drivers consti 70 HEY ~~. eS TSE TT OE SRL - 
tute the resemblance. In its details the engine is Eng- —_ — oo ee 
lish, having inside cylinders, a small cab, the custom- KOPCKRP’S SAND TRACK. § 
ary six wheeled tender, and the plate frame. In this ; 
case, the frame is double, there being a plate on the r 
outside as well as on the inside of the wheels. This| This way of stopping cannot be employed for trains | efficient, f, of the braking action of the sand track will 
arrangement accounts for the use of the extra set of |O0 main lines, because it would bring about destrue- | be found from the equation : 
cranks on the outside of the frames to earry the coup- | on not less shocking than that which it- would be-in- a+b b Q+q v 
ling rods. The use of double frames is peculiar to the tended to prevent. Therefore it is necessary to make Qr = Q { 0075+ — ‘ pill  allaliaaas 
Great Western Railway: where it is a legacy from | the leaving the main rails an entirely safe measure oe - — 100 + " ry thet 
Daniel Gooch’s broadgage engines. It must be a cost- | before it can be recommended as a meaus of safety. & 
ly construction ; though, it is true, the resulting frame| This may be done by guiding the train to be stopped, ; b Q+q v? 
uust be very stiff. and it allows the use of four| 2Ot into the ballast but on a separate track, the rails 0°075 +- — + aa aie 
axie-boxes upon each axle. The use of Mansell wood- | Of which are covered with a layer of sand ; the switch 100 g 2 
en disk truck wheels will be noted ; a good feature in | leading to this track to be coupled with the signal be- fs . 
the truck, also, is the provision for lateral movement | fore which, when it stands at danger, the train should a-+b 7 
under the control of springs. |stop. A second switeh may serve as an outlet into 
The engines have eyliuders 18 in. diameter by 26/ the main track to avoid backing the stopped train. 9 
in, stroke. The driving wheels are 5 ft. 744 in diame- This safety siding being always covered by a layer of : , os 
ter—-much below the average English practice, but | 820d, is not dependent for its efficiency on the engine | g being the acceleration by gravity = 981m. 
well suited to bill climbing—and the boiler pressure is | "Unner. nor on an apvaratus for strewing sand, nor on 
160 pounds. The tractive foree works out at 124°8 | the watchman for throwing imped’ ments on the rails. TABLE OF RESULTS OF TRIALS. 
pounds per pound of mean effective pressure per square | The arrangement here described, which is the in- = 
inch on the pistons. The total heating surface is| vention of Prof. C. Kopeke, of Dresden, Germary, is) . Distance 
1400 sq. ft . grate area, 19 sq. ft. The total weight of a in two different arrangements, both in the Percent- | Velocity, o—-* Coit. 
engine is 78% tons. | form of op trac ks. The rails of the sand track are | no, |No, of cars, ve of (meters per Potential’ cient of 
An estimate, based upon the performance of the first | @t such a slight distance from the ain track that no wheels. | sccomt. -———| energy. resistance 
two engines of this type during 10,000 miles of running, frogs are required, Figs. 1 and 2 are cross sections. b 
shows an average coal consumption of 30,4, pounds | Figs. l* and 2 plans, Figs. 1” and 2° lengthwise sections a 
vr mile. The engines were built from the designs of | with the heights exaggerated tenfold. ‘ a —— -|—— |- —— — | — — 
Mr. William Dean, the locomotive superintendent of ; . In order to use the sleepers of the main track also 1 eas . - i ~ 
the Great Western Company. for the sand track, the rails of the latter are enough| 9 Some = 4A he Lk ‘= — 
lower to bring the sand layer flush with the head of| 3 10 loaded 53 7-692 45°0 | 1172 | 4-422 0.0548 
= = the nae rail. As the sand track rails sustain no| 4 ; ee 6 s-a03 | sea | 1906] S638 | O-08TS 
THE SAND TRACK. — a they may be lighter; and they require 5 9 lowten 58 100 m2 | u26| ox | oom 
if plates, ? . : 6| 9 loaded 53 | 125 101°6 | 1650 | 10113 | Our 
By Roperr GRIMSHAW. In Figs. 1 and 1* is shown a track with wood ties and \ 
] - wooden lengthwise guard sleepers on both sides of the is 
FRoM time to time one hears of runaway locomo- | sand track rails. A switch leads into it from the main| The thickness of the sand layer was 5em. for nun 
tives and of runaway trains, both with and without | track. The inclination of the sand track begins at | bers 1 to 4 and 8 em. for numbers 5 and 6. 
motive power, The action of the wind, aided by the | such a distance from the switch that the outer edges| Asan example of the manner of calculation of th 
slippery condition of the rails, especially when they | of the wheels in descending cannot touch the main | coefficient, we may use the first trial. 
are covered with ice or half wet, aids such oecur-| rail. The total descent’ is equal to the thickness of Example: The empty cars with the velocity of 3 7@pf 1 in 55 
renees. , SA me the sand layer. meters per second came to a standstill after having—Neustadt. 
For the relation of the coefficient of sliding friction, The rails of the main track are marked a: those of | runin the sand track with the first axle a distance pel) effect 
f, to the velocity, v, in meters per second between |the sand track b: the guard sleepers c. There are | 17°6 meters, with the fast one 7 meters; the mass o@@he train, 


wrought iron tires and rails with wet surface, Prof. 
Frank gives the formula: 
= 


| 


y 


f-O2e 


e being the base of the natural logarithms. If v = 20, 
25 and 35 meters respectively, f becomes 0°1355, 0°11998 
and 0°090131 respectively. 

The speed of 35 meters per second or 78°3 miles per 
hour is reached by regular trains ; and doubtless with- 
out the retarding action of brakes they would reach 
the same velocity in going down a grade of 1 in 40. 
As in Germany only } of the wheels of slow freight 
trains running over inclines of 1 in 40 have brakes and 
brakemen, a train which by neglect has acquired a 
speed of say 25 meters could not be stopped in wet 
weather, as the braking effect would be oniy 


0°11993 
0023986. 





Galton found with steel tires sliding on wet steel 
rails with a speed of 88 feet or 26°82 meters per second 
a friction of only f = 0°027. 

The stopping power of the brakes of the train with 





four guard sleepers, ¢, one on each side of each sand 
track rail, although one pair, either inside or outside, 
would be enough. In the plan Fig. 1*, the entrance 
switch is represented open. The ends of the guard 
sleepers are chamfered. The connections of the switch 
with the signal at one side and with the box at the 
‘other are indicated. 

In Figs. 2 and 2 that arrangement is shown which 
requires the least width, as the main rails represent 
lone pair of the guard rails. In this ease the fishes 
| with their bolts must be flush with the rail head, as 
}guard rails angle irons are represented. Finally in 
| Fig. 2 bent iron cross sleepers are chosen. Beside the 
lentrance, Fig. 2° shows an exit switch, the connec- 
| tions of whieh with the signal and the box are the 
)same as in Fig. 1%. 

Tests have been made of the effect of the sand tracks 
on a track having a grade of 1 in 100. Wooden guard 
sleepers are placed between the rails, leaving a gutter 
for the wheel flanges and rising five centimeters 
(= two inches) above the level of the rails. These 
guard sleepers serve both to secure the wheels against 
leaving the rails and to level the sand layer. The 
cars were set in motion by a shunting engine and ac- 
celerated by the grade of 1 in 100, 

Before the sand covered track a distance equal to 
AB, Fig. 3, of 30 meters was marked, and time was 
taken by a chronometer beating } seconds. From B 
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0075 + —— + 
100 


176 §=116 x 





3 


7 


2X 9°81 








00543. 


without any jerk. 


7+417 x 6 


9 
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1°082 
=——; f= 0068 


12°3 


| the rotating parts considered as at the cirecumferen 
| of the wheels was 16 per cent. of the entire mass of t 
cars (axles and wheels included); what was the [ri 


Solution: By substituting the given numbers in t 
equation we get 


From all the trials it has beeu proved that the 
tardation in the sand track is quite continuous and 
The buffers are pressed in gra: 
ally, and there was never remarked any tendency t 
lift an empty car placed between ioaded ones, althoug 
there was often, by reason of the load, cousiderabi 
difference of height of the buffers. 

The resistance of the sand diminishes with 
leugth of train, the first wheels finding more 
sistance than the following. Nevertheless, after t 
repeated passing of wheels the remaining sand lay: 
has a strong resistance, the average being not less tl) 
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Also the resistance seemns to increase with the ve 
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for ~Biocity, and in a small degree with the thickness of the 
B: ta sand layer. 





The sand was clear white river sand, forming un- 


Pa ‘Bier the wheels cakes of but loose coherence. Pit 
: a sand gives consistent cakes, but also answers for the 
alue 


work. 

Tests were also made during a cold spell with 10° be- 
low zero Centigrade (= + 14° F.) The sand layer of 8 
em. thick was frozen after having been sprinkled, 
forming a middling solid mass. Under these cireum- 
stances the sand track worked well, as the cars (7 
empty and 1 loaded) ran into it without dangerous 
acceleration. The first axle compressed the sand layer 
to about 4 em.; the last one to2em., the sand giving 
way sidewise and finally forming a cake in which 


ight of 
SSCS OD 


upning 
ntecd as 


»addedimeven the finer grains were partly crushed. As the 
wh eels Mitrack is well drained, the sand showed only a slizht 
1 1D. atierust. and it was necessary to loosen and then moisten 
e sandmit, in order to get a frozen mass, 


Ovthe Saxon State Railway sand tracks have been 
laid for several purposes. The shunting station at 
Dresden-Friedrichstatt has inclined tracks about 144 


always 
Ista uce 
) 


-, ‘Thegguiles long; the cars are all separated as well as col- 
" lected again by running down by gravity in the same 
. way as at Edgehill, near Liverpool, planned by Mr. 
simply Footner. 


MoOVing 
Ass ig 
the co 


As it might be that an unbraked car would run 
away, a self-acting contrivance is necessary to stop it, 
and for this purpose sand tracks have beeu laid. 


control, the length of 103°4, or say 105 meters, will be 
sufficient at the Dresden shunting station. 

For stopping a car running with a velocity of 25 
meters per second, the distance on the level sand track 
would be, according to test No, 6 of the table (the car 


1°053 X 25? 
19°62 x 0°076 


londed) = 441 meters. 
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LADY WINDSOR NEW DEEP LOCK, 
BARRY DOCKS, ENGLAND. 


WE present an engraving, for which we are indebted 
to the Engineer, of the deepest lock in the world. It 
forms part of the very extensive works which are now 
nearing completion at Barry Dock, which is situated 
on the Welsh side of the Bristol Channel. These 
works, which are being carried out under the direc- 
tion of Mr. John Wolfe Barry, C.B., “ have converted 
an almost barren island into a great shipping port, 
with an export of about 2,500,000 tons, carried in the 
largest vessels. The population of the district has 
grown in eleven years from a few dozens to about 
20,000.” The following description is taken from the 
Proceedings of the Institution of Civil Engineers. 

General Description.—The works comprise a tidal 
basin of seveu acres, a dock of seventy-three acres at 
ithe top of the slopes and sixty-two acres at their toe, 


THE 








The tidal range is 36 ft. at ordinary spring tides, in- 
creasing to 40 ft. at extraordinary springs, and 194¢ ft. 
at ordinary neap tides, diminishing to 16 ft. at extra- 
ordinary neaps. 

The dock is not fed with water from any river. A 
channel has been dredged between the break water 
heads and the entrance to the dock to a depth of 1 ft. 
below the lowest part of the sills. On the seaward side 
of the entrance are twotimber jetties 200 ft. long, with 
horizontal fenders along the face. The entrance is 80 
ft. wide, with a single pair of wrought iron gates, and 
gives access to a basin 500 ft. wide and 600 ft. long. 
Between the basin and the dock is the passage, having 
j}also a width of 80ft. The sides of the entrance and 
| passage have two horizontal elm fenders for the 
protection of ships. The depth of water on the work- 
ing part of the sills, which are curved, is as follows: 


Feet. 
High water ordinary spring tides......... 37°7 
Low water ordinary spring tides ......... 16 
High water ordinary neap tides........... 20°83 
Low water ordinary neap tides.. ..... 9°7 





The available depths, however, at tie center of the 
inverts are 3 ft. more. On the west side of the en 
trance is a culvert bavinga minimum width of 10 ft., 


| with a pair of greenheart sluices, raised and lowered 


by direct-acting tydraulic eyvlinders and pistons. 
There are no sluiceways through the walls of the en 


Another application has been made on the incline | and a timber pond of twenty-four acres, There is also! trance or passage; but twelve sluices, having an area 
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#1 in 55 before the passenger station at Dresden- 
eustadt. Here a counection with the signal has 
en effected, so that when the signal shows danger, 
he train, if proceeding in spite of warning, will be di- 


prof 3% 
* havin 
tance ¢ 
mass ¢ 


ifere nt ‘ted into the oven switch of the sand track, and 

‘s of th@bus effectually, although safely, stopped. 

the frief The application of sand tracks has given rise to 
‘uch problems as this : 

rsin th? How long must a sand track be, with an inclina- 


ion of 1 in 100, to be able to stop a car coming down 
BR track of regular ineline 350 meters long, when the 
esistanee, before coming into the sand, is 1 in 400? 
Solution: Ten cars have a wheel base of about 72 
eters; the train will acquire 1 vis viva equivalent to 











0088. Bi fall of 350 (0°01 — 00025) = 2°625 meters, to which is to 
36 
added the fall of half the length of train = -—; 
100 
: the gpo that the whole energy to be annihilated by the sand 
ras a MBreck is 2985 meters. 
1 — The coefficient of resistance after deduction of the 
thos gk hetion of gravity on the inelined track beirg 00543 — 
iderab f , 2-985 a 
V01 = 0°0443, the required length is - 67°4 me- 
ith rhegpers. 00443 
1ore rem To this is to be added half the length of the train, 
fter thao the entire length of the track becomes 67°4 +- 36 = 
1d ja vem03 4 meters, 
ess tliall? As 350 meters is the greatest distance in which a ear 








nay be left to the action of gravity when out of 
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LADY WINDSOR 





NEW DEEP LOCK, 


a graving dock belonging toa private company. Be- 
tween the graving dock referred to and the entrance 
basin has been built the Lady Windsor deep lock, the 
deepest in the world, now nearly completed. The 


acres ; but the foundations for the south wall were set 
further back, in order to obtain firm ground, and the 
area thus increased. 

The Barry Dock is designed to afford efficient ac- 
commodation for the shipment of coal from South 
Wales, the annual exportation of which, from Cardiff 
and Penarth alone during the past twenty vears has 
risen from 3,000,000 to 11,000,000 tons. Barry Island is 
labout one mile in length by one-half in width, and 
| rises 120 ft. above mean sea level; and the mainland 
| north of the dock also rises considerably. The site is 
| therefore well sheltered, particularly from south west- 
lerly winds, which, together with easterly winds, are 
the strongest in the Bristol Channel. The entrance to 





hich land of Nell’s Point, which excellent natural 
shelter is supplemented by two outlying converging 
break waters ; these protect the entrance to the south, 
where the “ fetch” is fourteen miles, and to the south- 
east, with a fetch of sixteen miles, The approach to 
the break waters is free from rocks aud shoals, and is 
also efficiently lighted. Between the heads of the 
breakwaters there is an opening of 350 ft. which is 
close to deep water. There is good anchorage ground 
| for the largest vessels to the east of the dock, between 
| Barry and Sully Islands, a distance of three miles, | 





BARRY DOCKS 


dock as originally designed had a water area of forty | 


the dock is at the eastern end of the island under the | 











ENGLAND. 


of 200 square ft., are provided in the gates. In the 
passage isa pair of wrought iron gates, and there is 
a culvert on the west side 8 ft. in diameter. The cul 
verts serve to draw down rapidly the water when the 


flow of water through the gate sluices becomes slow 
from the decreasing head. The basin is used as a 
large lock, by lowering its water level to the level of 


the water outside; and, as a rule, the dock is worked 
to the tide of the day, but at low neaps the basin is 
used wholly as a lock, 

As the middle of the sills is lower than the bottom 
of the basin, a channel has been made along the basin, 
between the entrance and passage, 1 ft. deeper than 
the lowest part of the sills, so that vessels which can 
pass over the sills can enter the basin. The dock 
3.400 ft. in length, the maximum width being 1,100 ft., 
divided into two arms at the western end by a mole. 
The vorthern arm is 1,500 ft. long and 500 ft, wide, and 
the southern arin 1,200 ft. long and 300 ft. wide. The 
full width is left at the eastern end for a length of 
1.600 ft... where the largest vessels can swing, even 
when all the berths at the tips and quays are occupied. 
The bottom of the dock—whieh is not pauddled—is 20 
ft. below mean sea level, and the quay roads are 26% 
{t. above the same level. To the northeast of the 
main dock is the East Doek, now under construction, 


is 


1895 has been a bad vear for crops in Russia, the 
wheat crop for 1895 being 80 000,000 bushels smaller 
than in 1894 and the crop of rye being 115,000,000 bashcls 
sinaller. 
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BUILDINGS 
YORK. 
VIEWED from either the Hudson or East River, the 
lower portion of New York City presents a curious and 
not unpleasing appearance—the varied and pictur 
esque sky line, when viewed at some little distance, 
suggesting the turreted wall of a medieval city. This 
appearance is due entirely to a purely American pro- 
duct—the high office building. These lofty buildings 
are by no means confined to New York, but the 
conditions which prevail on the lower end of Manhat- 
tan Island afford more excuse for their existence than 
in acity like Philadelphia or Chicago. As the island 
begins to narrow rapidly, traffic becomes congested 
and business becomes more and more centralized until | 
possibly the maximum reached somewhere near 
Wall Street. The price of land in this section is sim- 
p'y enormous, and, as the old ground leases expired, 


HIGH OFFICE IN NEW 


Is 





was erected on a 
about 85 ft. tothe side. On this ground, which cost 
$1,500,000 (or at the rate of $8,000,000 an acre), was 
erected a building twenty-one stories high, at a cost 
of about $1,500,000; this building then represents an 
expenditure of $3,000,000, the twenty-one stories must 
be made to pay a dividend on the $3,000,000. This 
building was built by shrewd financiers. who evidently 
saw their way clear to make the building pay. and 
since it was finished other buildings, equally tall, have 
been begun. 

An office building is a commercial enterprise, and it 
would seem that the height would be limited when 
the point was reached when the necessary construc- 
tion decreased materially the interior areas, when the 
lower stories become so dark ,that offices are only 
rented with difficulty, and when the elevatur service 
becomes too expensive or the trips too long for the 
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BIRD'S EYE 


individuals and corporations began the erection of; 
taller and taller buildings, until now they are little | 
more than towers. 

The east irov period gave way to the skeleton steel | 
construction, and the limit of height made possible by 
it does not appear to have been reached yet. Eleva 
tor service improved until vow we have elevators 
which ean be run to the twentieth story at the high- 
est rate of speed consistent with safety. The elevator 
was, at first, a mere convenience, but now it enablesa 
real estate owner to multiply the area of his property 
almost indefinitely, at the expense, of course, of his 
neighbor's light and air. Gradually the buildings 
gave way to more pleasing designs, for the commer- 
cial value of the really artistie office building has been 
recognized by the owner, for the tenant, even though 
he be a layman, will asually select the more artistic 
building, all other things being equal. 

The American Surety building, at Pine Street and 
Broadway, which we have already illustrated in de- 


OF THE BROOKLYN BRIDGE 


| that is legislation. 
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tenants. There is one other factor which seems des- 
tined to limit the height of the office building, and 
Real estate owners appear divided 
as to whether or not the law should step in and decide 
the point. Chicago has passed a law limiting the 
height of buildings to 180 ft.; Boston, to 125 ft. In Paris 
the maximum height of the cornice is 65 ft. 8 in., not 
including the mansard. The result in Paris is to ren- 
der the streets somewhat monotonous in appearance, 
but on the whole it is a very agreeable monotony. 

At the 1896 exhibition of the Architectural League a 
large number of the designs shown were for high office 
buildings, which indicates a readiness on the part of 
the profession to make plans for any number of office 
buildings desired, but they do not appear to be unan- 
imeus in regard to their height, for one of the most 
eminent architects inthe United States drew up the 
Pavey bill to regulate the height of buildings in the 


city of New York. This bill was introduced into the 
Legislature at Albany February 12, 1896. A part of 
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tail, is a fine example of the latest office building. It) the bill reads: ‘ No building shall hereafter be 
uare plot of ground measuring | erected in the city of New York in which any floor o¢. 
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. Shall be of greater heigh 
above the curb level at the center of the front thap 
fifteen times the square root of the width of the street, 
a and whenever any building shall front on the 
street, road or avenue over 100 ft. in width, its width 
shall be taken to be 100 ft. in making the calculation.” 
With a few exceptions this would prevent the erection 
of buildings more than 150 ft. high in any part of the 
city, and to puta still lower limit of buildings in the 
narrow down town streets, as Nassau Street. Some of 
these streets are already little more than narrow 
which are rarely visited by sunlight and 


| through which the wind rushes in gusts. 





This bill undoubtedly voices the opinion of a large 
part of the community. for it would perhaps be more 
desirable for architects to build lower buildings, as the 
engineering problems connected with high buildings 


Set 
“ss 


+: a i ai = sii i sy sas ~ 2 2 ‘ 





FROM A HIGH BUILDING IN NEW YORK, 


either require the architect to be an experienced ep 
gineer or to engage the services of one. he responsi: 
bility of the architect is very great, as the construction 
of every part of the building requires constant over 
sight, for only a few months ago a skeleton frame 
building collapsed, causing the loss of severa! lives and 
necessitating an entire reconstruction of the building 
from the footings up. 

Views from the American Tract Society’s building 
260 feet high, the Manhattan Life building, 242 feet 
high, or the American Surety Company’s building ar 
most interesting. Spread out before the spectator is 
the Bay, with the Narrows and Staten Island in the 
distance ; nearer is the Statue of Liberty and that 
crowning relic of bygone days, Castle William; to the 
west are the Jersey Meadows, the horizon beinf 
bounded by the Orange Hills; then come the Pali 
sades and the Hudson River, and finally the streets o 
the great city stretching away for miles, directly belo¥ 
the people look like ants, and the roar of the great 
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city is softened into a subdued hum. To the east 
stretches away the Sound and Long Island, while the 
city of Brooklyn fills the middle ground. 

aris may have an Eiffel Tower, but for all ordinary 
purposes of observation the high office building an- 
swers as Well and is vastly more convenient. Proba- 
bly a better idea Can be obtained of the true height of 
the office building by observing it from another high 
building than in any other way, for it is as true with 
architectural constructions as with mountains that 
their true height cannot be properly gaged by the eye 
by looking at them from the base. 
‘Our engraving shows a bird’s eye view of the city 
taken from one of its tallest buildings. 


eable roads of the Brooklyn Bridge are clearly shown, 
as well as the roof of the railway station. he high 
building in the foreground is the Metropolitan Realty 
building. The East River and a portion of Brooklyn 
are shown in the distance. 


INTERNATIONAL BICYCLE 
PARIS. 


illustrate herewith a few of the novelties ex- 


EXPOSITION AT 


W: 


S hibited at the recent International Bicycle Exposition 


at Paris. 

In Fig. 1 is shown a new chain—the ‘* Simpson,” an 
English invention. As may be seen, the cheeks of the 
links, M, are in the form of open triangles, the lower 
angles of which are connected by pins whose ex- 
tremities are flush with the surface of the cheeks, 
while the pin of the upper angle projects slightly on 
each side. The front sprocket of a bicycle provided 
with such a chain differs in nowise from ordinary 
sprovkets, but the rear one, P, on the contrary, con- 
sists of two parallel notehed disks forming a deep 
groove into which the chain passes and with which it 
engazes solely through the projecting extremities of 
the pins, which enter the notches of the periphery. 

Tie partisans of the suppression of the chain ex- 
hibited a dozen types of machines more or less new, 


The two} 
driveways and the pathway for pedestrians, also the | 


nate pressure of each leg upon the extremity of two 
large levers placed on each side of the frame. These 
levers, in the center, support a small toothed wheel 
which revolves around another mounted upon the axis 
of the driving wheel, It will be seen that the travel 
of the pedal is here shorter than in the circular motion 
of the pedal of an ordinary bicycle, and that, never- 
theless, the force obtained is theoretically greater, sitice 


The bicycle accessories have themselves become capa- 
ble of being taken apart. After the extensible pocket 
lantern, we have the Desponts and Godefrey foot pump 
(Fig. 7), which is made in four pieces that enter one 
another, and which may be easily attached to one of 
the tubes of the machine. This invention, though 
apparently trivial, is of great importance to cyclists. 
| No hand pump, in fact, is sufficient to inflate the pres- 

















and among which may be mentioned the Acatene- 
Cesar, the Cyclet and the Wattcyclette. 

The Acatene-Cesar (Fig. 2) is the best known model. 
The motion of the crank arm is transmitted to the | 
driving wheel through the intermedium of a hollow 
shaft revolving upon the tube that forms the lower 
part of the frame to the right. This shaft is provided | 
at each extremity with a bevel wheel that gears at one | 
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the pressure on the pedal is exerted for an equal 
length of time and with a much longer lever. 

The recent exposition showed us that brakes are 
gradually being done away with. Is this wrong or 
right? From an esthetical view point it is right, for 
the brake disfigures the looks of a bicycle. but from 
the view point of the rider’s safety, as skillfui as he 
may be, it is most certainly wrong, asevery day, with 
its accidents, abundantly proves. So manufacturers 
have endeavored to ally the utile dulci, and have pre- 
sented us with brakes as invisible as possible. In ad- 


end with the front sprocket and at the other with the| dition to the scientific brake of Jumel may be men- 


rear one. This mechanism is inclosed in small alumi- 


tioned that of Rochet, which seems to be the best type 


» num boxes filled with vaseline, so that neither dust | of the lever brakes that act upon the steering wheel. 
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nor water can enter, that perfect lubrication is assured 


This brake (Fig. 5) absolutely frees the front of the 
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and that the aspect of the machine is very peculiar 
and vet very elegant. 

The Cyelet (Fig. 3) is more radical still as regards re- 
volution. Init the chain, bevel wheels and all inter- 
media between the crank arm and the axle of the 
driving wheel are suppressed. It is upon the latter 
Wheel that the cranks are mounted. These are pro- 
vided with wheels toothed internally that actuate a 
small toothed wheel, n, mounted upon the hub of the 
driving wheel. The entire mechanism is protected | 
from dirt and dust by a double sheet of celluloid. This 
arrangement obliges the rider to pedal in a position 
that is not yet in vogue. It has the advantage of re- 
ducing the length of the machine and of thus facili- 
tating the storage of it. 

The Watteyelette (Fig. 4) is actuated by the alter- 











-THE SIMPSON CHAINS 
ACATENE-CESAR CHAINLESS GEAR. 


P and R, sprockets; M, link. 


machine. We see only the extreme end of the lever, 
which forms a handle concealed under the handle bar, 


‘and the brake block, which presses against the steer- 


ing wheel. As regards the rest, it is invisible. Its rod, 
a, passes through the interior of the steering head, 
in which is likewise concealed the spring of the brake. 
It is conical at its extremity, b, and, through a simple 
regulating screw, ¢, is wade to rise to the desired 
height in the tube, d, that carries the brake block. 
There is a tendency, too, to make the bicyele of smaller 
size, and also to fold it. Alongside of Captain Gerard’s 
bicycle was exhibited that of Mr. Henault, called the 
‘*Vapartout,” and which Fig. 6 represents folded and 
deprived of its saddle and wheels. The frame is of 
the usual form. The upper and lower tubes, as well 
as the steering post, are jointed at m, pn, o and p. 
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Fie. 3.—THE CYCLET. 


Fie. 4—THE WATTCYCLETTE, 


}ent pneumatic tires, the valves of which are generally 

very hard. A foot pump is indispensable. But up to 
the present the pumps of this kind have been heavy 
and cumbersome. It is, therefore, a pleasure to make 
known this new device, which will render a service to 
all tourists. 

One of the novelties of the recent exposition was a 
closed tricycle (Fig. 8) constructed by the Humber es 
tablishment. This machine, which is entered throug! 
« door in the rear kept closed by strong springs, is an 
ordinary tricycle surmounted by a frame made of 
aluminum tubes covered with an impermeable fabric. 
The complete apparatus weighs but thirty-seven 
pounds. It is a vehicle with pedals designed solely 
for running in crowded streets. 
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Fig 8.—THE HUMBER CLOSED TRIPLET. 


For the accompanving illustrations and details we 
are indebted to La Nature. 


CHILLING TEST PIECES WITH LIQUID 
CARBONIC ACID. 


WRITING on the use of liquid carbonic acid gas for 
chilling test pieces, especially stone, iron, and steel, at 
low temperature, M. Ph. v. Halier, in the Industrial 
Zeitung of Riga, says that a cheap and simple form of 
apparatus in which the test specimens could be cooled 
would consist of a wooden box with double walls, top 
and bottom, the spaces between being filled with some 
non-conducting substance. The liquid gas could be 
led into such a box from the iron and steel flasks in 
which it is furnished, and would be deposited in great 
part in the form of frost at a temperature of about 
78° Centigrade. The test specimens could be readily 
put into and taken from such a box, and would 
quickly get a low temperature. One of the Russian 
railroad companies is on the point of having such an 
apparatus constructed for testing rails and wheel tires 
at teow temperature. The possibility of accomplishing 
the desired object with such an outfit, viz., the rapid 
freezing of specimens, was demonstrated by putting a 
number of iron test pieces into a bag of several thick 
nesses of coarse cloth and then introducing the liquid 
gas. This at once became solid and filled all the spaces 
between the specimens which thus iay packed in snow. 
Each specimen was provided with a depression, into 
which mercury could be poured, and in doing this, 
after a short exposure in the freezing bag, it was found 
that the mercury immediately solidified, showing, in 
the absence of a suitable thermometer, that the tem- 
perature of the specimens was certainly below 39° 
Centigrade if not lower. At the St. Petersburg 

| Laboratory of Experimental Medicine a cold room of 
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proportions bas been fitted up, in which 


quite large 
—Rail- 


also liquid carbonie acid is the cooling agent.- 
way Review. 


MECHANICAL ROAD CARRIAGES. 

By W. WorsBy BEAUMONT, M.Inst.C E. 
[Cantor Lectures before the Society of Arts.*] 
LECTURE I. 

Wit the exception of land and ruins there are few 
things of any material value to man which do not de- 
rive that value, in part at least, from transport from 
their original position. Henee means of transport are 
the grea aids to riches and civilization, and men 
seem always to have been agreed on this, although 
they have disagreed as to the means. Even if we go 
no further back than the beginning of the nineteenth 
century we find a committee of our own House of Com 
mons reporting very strongly on this subject in 1808. 
They did not say that reads and conveyances were of 
more importance to us than the sun, but they were 
very near this in opinion. They said ‘*next to the 
general influence of the seasons upon which the regu- 
lar supply of our wants and a great proportion of our 
comforts so much depend, there is, perhaps, no cireum- 
a civilized state than 


test 


stance more interesting to men in 
the perfection of the means of interior communica- 
tion.” 


there now, for 
proposition, but 
“lization reasons 


was no reason then, nor is 
from this as a general 
in the earlier days of its re 


There 
dissenting 
there were 


why it should receive assent in theory but opposition 
in practice. When carriages became common in this 
country an act was passed to prevent their too general 


adoption lest the borses should consume the food of 
the poor.t This was no doubt a sufficient reason at 
the time for such an act, as supplies were not then 
easily distribute a and not much ovtained from abroad, 
but we have the satisfaction of knowing that, cogent 
as it may have been then, it has po basis in fact now, 
for the food of the poor is no longer the food of horses, 
and it is certainly of very little direct use to the inter 
val eombustiou engine or the eleetric motor. 

This question of Ways and means, however, was one 
which introduced in the days of only horse traction 
one of the greatest obstacles to increased means of 
transport. The food of the motor was the food of wan, 
and as borse was alleged to consume as much food 
as eight men, the limit to the number of horses that 
could be kept upon the work of a given population en- 


one 


gaged chiefly in agriculture was soon reached. From 
the very first, therefore, any means of locomotion 
which promised to make horse traction unnecessary 


acquired great importance, as is shown by the interest 
which statesmen and economists took in them. Few 
things in connection with the subject of internal com- 
munication by roads are more remarkable than the 
impartial and broadminded consideration which was 
given to it by the committee of the House of 
Commons which was appointed in 1831 “to inquire 
into and report upon the tolls and prospects of land 
earriage by means of wheeled vehicles propelled by 
steam or gas on common roads.” It was remarkable 
because, with the exception of some of the leading 
statesmen, the designers of early road carriages and a 
very small following, the greater part of the popula- 
tion and nearly all those interested in the then means 
of road communication were actively opposed to me- 
chanical carriages of any kind. To an engineer look 
ing over the history of the early nineteenth century 
steam carriage enterprise, few things are more striking 
than the efficacy of the opposition of mere stulid indif- 
ference to the requirements of the many, or the unrea- 


select 


soning objection to novelty. When we look at the 
splendid treatment of the subject and broadminded 
views expressed by ‘'redgold in his treatise on rail- 


roads and carriages, published in 1825, it is astounding 
to find how much there is which, in its practical in- 
fancy to-day, was clearly foreseen, and, toa great ex- 
tent, described seventy years ago by this remarkable 
man. Even tie possibility of the use of the gas engine 
for traction purposes was entertained by him. Al- 
though this was not realized until within the past few 
vears, it was not because the gas engine was an impos- 
sibility, but because of the then far vreater perfection 
of the steam engine. Tredgold’s remarks on the sub- 
ject were not a mere guess or lightly thrown off imag- 
ining of the dreamer, nor was it born of mere enthusi- 
astic hope. 

We have enabled or allowed steam to “drive the 
rapid car,” but the road carriage which approached 
practical completeness in 1835 is not allowed even yet to 
perform the good services which we now know it wight. 
For sixty years has this powerful aid to locomotion 
lain dormant. It is impossible to conelude that this 
neglect can be due, or has been due, entirely to short- 
sighted opposition on the part of those who conceived 
their interests to be assailed; and a consideration of 
the efforts of sixty years ago makes us ask whether the 
reasons upon which the present revival of interest in 
road carriage development is based are much better 
founded than they were then. To this point I shall 
return hereafter, but I may here remark that, how- 
ever much we may regret the disappointments of the 


hopes of those who sixty years ago labored hard to 
prove the possibility of intercommunication by me- 
chanical carriages on common roads, the intervening 


lapse of time has not been loss of time. It is a reflee- 
tion which is often forced upon us that it is questiona- 
ble whether in the nature of things it is even desira- 
ble that farreaching inventions should take their full 
effect rapidly. 

The history of road locomotion 
motion, like the history of other fields of 


and of railway loco- 
invention, 


has shown that in the development of the most wanted | 


the development of a thing only less wanted is stopped, 
These were the relative positions of the railway or rail- 
road, as it was then called, and the steam carriage in 
the early part of this century. 

There cap be no doubt that wach as improved trans- 
port on the high roads and subsidiarv roads was re- 
quired all over the country early in this centary, that 
which the builders of railways offered and provided 
was most required. They not only gave the means of 
of ‘he Societ f Arte 
nental Locomotion,’ 
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| somewhat more rapid transport between the great 
centers of the country, but they offered what is of the 
| greatest value in all things having a commercial basis 
| for their importance, namely, a definite, comprehensi- 
| ble and attractive business application for large quan- 
| tities of capital. There was not the same footing for 
the steam carriage, for it did not propose to draw cap- 
italists together in the purchase of lands and in the es- 
tablishment of a great monopoly which could perform 
what could not be performed without it, as the rail- 
bearer did. The steam carriage only proposed to do! 
rather more quickly and at somewhat lower cost pre- 
cisely what was done by horses. It proposed to use 
the public roads and was subject to restrictions and 
tolls which did not affect horse-hauled carriages, and | 
these tolls were in some cases raised by the turnpike | 
trusts to nearly as many pounds as they could charge! 
shillings for horse-hauled vehicles. It mattered not | 
that it was proved that the horses’ shoes cut up the) 
roads much more than the wheels of the coaches.* 
The opposition had its reasons or prejudices which | 
were sufficient to crush a new enterprise with no sta- 
tutory powers, 

Whether the makers of steam coaches were pre- 
pared to do a carrying trade on any scale is a mat- 
ter which can be best seen by reference to the his- 
tory of these things, and to this I may now turn, al- 
though the history is more of ingenious effort than 
of suecess. There is ample reason for dwelling on these 
failures, for a knowledge of them shortens the road to 
success, as Sir Humphry Davy remarked, but it needs 
wisdom and discrimination to determine where, why 
and to what extent the failure was not a success, and 
that judgment which 1s derived from practical experi- 
ence as well as knowledge, to tell when a failure is due 
to system or to detail. 

The mere coneeption of a carriage mechanically 
driven somehow by steam was shared by a good many 
whose names and proposals need not be dwelt upon 
here. Bacon speculated upon the possible use of fire 
and steam engines, and drawing carts without horses 
was the subject of part of a patent taken out in Eng- 
land, in 1619, by two men named Ramsay and Wild- 
gosse, and the latter was very nearly the name of the 
chase they both embarked upon. Even Sir Isaac New- 
tov is credited with the invention of a steam carriage, 
which was merely a kettle on a carriage, the spout of 
which was turned rearward, and, being provided with 
a horizontal jet piece, formed a single jet reaction ap- 
paratus, similar to many of the steam toys with which 
our ¢ hildren are now provided for a few pence. It 
was a Hero’s steam engine, with but one jet, and was 


This is probably the model presented to the Bip. 
mingham Art Galery by Messrs, Tangye, a_ copy of 
which is now in the South Kensington Museum, 
There is evidence that Murdock made two, if not 
three, model engines, and it is now known that Boy). 
ton & Watt, for their own business reasons, prevented 
| Murdock, who was then their servant, from patenting 
| his engine, or taking any steps to bring it into use. 
| In September, 1786, Boulten. on his way into Corp. 
| wall, met Murdock at Gloucester on his way to Lop. 
don with that object, but Boulton succeeded in pur. 
/suading Murdock to return to Cornwall, and not 
waste his time and money iu pursuing the steam cap. 
, riage notion. 

On their return to Cornwall, Murdock showed his 
model at work, and Boulton, writing to Watt, says; 

* He hath unpacked his carriage and made it travel 

a mile or two in River’s great room, making it ¢: arry 
the fire shovel, poker and tongs. 1 think it fortunate 
| that I met him, as l am persuaded I ean either cure 
| him of the disorder or turn the evil to good. At least 
| Ishall prevent a mischief that would have been tbe 
| consequence of his journey to London.” 
| Boulton’s letters, from which I am quoting, some of 
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inferior to Giovanni Banca's steam turbine of 1629. 

Dr. Robison was impressed with the possibility of | 
the applic ation of steam to carriage propulsion, and | 
discussed the matter with James Watt, but the latter 
discouraged him, as he did Small and Moore with re- 
spect to their proposals, and as he did William Mar- 
dock, who had made a really successful locomotive.+ 
in 1790 Nathan Read took out a patent for a steam 
carriage, in which the pistons of two cylinders were 
connected to racks which moved pinions on the driv- 
ing axles, ratchets being used to give motion only one 
way. This rack and ratchet motion was subsequently 
used by several others, who made steam carriages or 
models of them. Read turned his exhaust jets rear- 
ward, to act as additional propellers after the manner 
of Newton’s jet, As the pressure of his exhaust was 
probably nearly boiler pressure at the instant of re- 
lease, each jet would have been as good as Newton’s. 
Read’s boiler, like those of many who followed him, 
bore no relation to the capacity of the cylinders, unless 
it was that of equality in steam space dimensions, | 

The first inventor of a steam road locomotive or car- | 
riage who really achieved any success was Nicholas 
Joseph Cugnot, who built one in 1769, and a better 
one in 1770.  Cugnot was an officer in the French 
army, and unde his carriage with a view to carrying 
artillery. It was, or is—for it may still be seen in good 
preservation in the Conservatoire des Arts et Métiers, 
Paris—a three-wheeled vehicle, the front or single | 
wheel carrying the weight of the engine and boiler, bve- 
ing 4 ft. 2in. diameter. The cylinders are vertical, 13 
inches diameter, and the piston rods are connected by 
ratchets and radius arms to two small ratchet wheels 
on either side of the front wheel. The steering was 
effected by moving the whole of the propelling machi- 
nery and boiler on a pivot. The latter was, as with 
all early inventions, too small. It was of copper, and 
its position made the whole carriage unsteady... In- 
deed, this was the cause of its being capsized and dis- 
used after a brief history of out-of-breath ruoning for 
a short distance at about three miles per hour. 

From the time of Cugnot, inventions too numerous 
to be mentioned were made, almost all of which were 
by amateurs whose enthusiasm was in proportion to 
the incompleteness of their mechanical knowledge or 
experience. We may pass them all until we come to 
that of Murdock, of 1781-84. This was a steam loco- 
inotive, made only of small model dimensions, but, as a 
model, it worked satisfactorily, and was remarkable, 
for its simplicity and directness ot the application of | 
the power of the motor.§ There were in it some points | 
that were essential to success, points which were 
missed by subsequent inventors, but they were not) 
easy of interpretation from the model to the large | 
scale, 

He had the direct connection of the long stroke! 
piston to a crank with wheels, which depended 
merely on adhesion for their tractive sufficiency. He 
used no gear. Some things which he did not require 
in a model were necessary in a large size road car-| 
riage, but the translation from a model to the larger | 
size, and doubt as to the sufficiency of mere adhesion, 
put subsequent inventors on a wrong track. 

Murdock made one model with a cylinder of °4 inch 
diameter and 1'¢ inch stroke. and of this modet ecar- | 
riage Boulton and Watt's agent in Cornwall, Thomas | 
Wilson, wrote to Soho that “it answers amazingly.” 








* On this subject a great deal of valuable information was given by Farey, 
McNeill, 
1841, not only on this question, but on the widths of tires generally used, 
the weights of wagons and the numbers of horses used. See “ Historical 
and Practical Treatise upon Elemental Locomotion,” by Alexander Gor- 
don, C.E., London, 1832. 

+ See the Engineer, June 10, 1881, p. 432. 

¢ See “ Proceedings Institute Mechanical Engineers,” 18538, paper by E. 
A. Cowper, p. 33. 

§ See “Steam on Common Roads,” by 
F. N. Spon, 1801 
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|of his sense of mechanic 


| and the boiler was provided with a safety 


Telford and McAdam in evidence before the select committee of | 





TREVITHICK’S STEAM CARRIAGE. 


which have never yet been published, show that he 
and his partner highly valued Murdock’s services, «nd 
as they could not themselves take up the steam car- 
riage or locomotive, they did not seruple to dissuade 
him from what they thought would be less to their ad- 
vantage than to Murdock’s. 

In 1786 W. Symington, who made the first practical 
steamboat ever built, patented a road carriage. A 
cylindrical boiler with a lever safe ty valve was used 
in the model of the carriage, and this supplied steam to 
the cylinder of an atmospheric condensing engine, the 
piston rod of, which communicated motion by mears of 
rack and ratchet wheel. His arrangement of coach 
and engine was better than that of some of his follow- 
ers, but it does not seem to have been carried out, «nd 
the rack and ratchet which would have been a fatally 
defective detail. 

The next inventor who made any appreciable strides 
toward practical suecess was Richard Trevithieck. a 
model of one of whose locomotives may be seen in 
South Kensington Museum. The genius of Trevi- 
thick was shown in the remarkable simpheity of the 
engines he designed and in the proofs that they afford 
al fitness. He was a man of 
practical experience in connection with pumping en- 
zines and mining machinery, and the effects of this 
experience are shown in his designs both of his loco- 
motive,* ard in the design of the steam carriage, Figs. 
land 2. In his locomotive for railroads he used a 
boiler of considerable size, which is shown in horizon- 
tal section in Fig. 3. It was cylindrical in form, and 

















TREVITHICK'S BuILER. 


as will be seen, contained a large grate within a fur 
nace tube, which gradually reduced in dimensions in 
the return part which ended in the chimney. He 
used a long stroke engine with side rods from a cross 
| head coupled direct to crank pins in the driving 
wheels. 

The steam pressure was 60 Ib. and the exhaust steam 

yas turned into the chimney to create a draught. 
Steam was admitted and emitted by means of a four 
way cock by tappets connected with the crosshead, 
valve and 
with a fusible plug. As first made the locomotive 
was es with the bellows, but this was not used 
after the first run. Large as Trevithick’s boiler was 
| when compared with that of previous inventors, it was 
| nevertl eless insufficient in heating surface—a fault 
which Trevithick avoided in bis third attempt, which 
| was the construction of the steam carriage, shown it 
| Figs. 1 and 2, under a patent granted to him and bis 
friend Vivian in 1802. In this case Trevithick de 
+ from his previous simplicity of design in that 
1e used gearing to connect his crankshaft with his 
driving wheels, but as in his first small locomotive he 
used a flywheel; but in this case it was placed upon 
the crankshaft instead of being driven by gear at 
|higher speed than the crankshaft. The carriage. 
j shown in Figs. 1 and 2, seems to have been so fara 


te 
75 Trevithick’ 8 first models were made in 1796-1798, and his road carr’ sg 
in 1802. See Fletcher's “ Steam on Common Roads ” 
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ractical suecess that it ran a considerable number of 
Journeys at a speed reaching as much as ten miles per 
hour, but on one occasion, owing to the faulty steer- 
ing of Trevithick’s partner, the carriage ran too close 
to the side of the road and tore down several yards of 
palings, an incident which caused considerable ex- 
pense, and the withdrawal of the coach from the road. 
After three years spent on these trials, which emp- 
ticd the pockets of Trevithick and Vivian, the engine 
was taken from the coach and sold fordriving a hoop 
rolling mill, whieb it did for many years. It will be no- 
ticed that the gearing in this varriage permitted the en- 
gine torun ata hirher speed than the road wheels, which 
were of great height, and either of the cog wheels on 
the erankshaft conld be thrown out of gear, so as to 
Jeave the road wheels free for turning corners. There 
is ample evidence that the carriage shown in Figs. 1 
and 2 was exhibited at work in and about London for 
a considerable time, but it failed for reasons which 
are not at all obvious now ; but itis more than prob 
able that it was an inconvenient, noisy and uncom- 
fortable substitute for the horse-hauled coaches of 
the time, and these objections, no doubt, lent consid- 
erable aid to those who opposed such coaches on other 
grounds, 
from the time of Trevithick nearly a quarter of a 


“a+ 


ue toward the construction of a practicable steam car- 


= 


re associated with patents, and with experimental 
aitempts to do, in an inferior way, what Trevithick 
hid already accomplished. Several of these, believ- 
ing that the adhesion of ordinary wheels was insuffi- 
nt for tractive purposes, designed a variety of inge- 
bious arrangements for propulsion by means of legs 
avd feet, supposed to imitate the action of horses. 


Oe of these was by David Gordon, and was patented 
in 1824. It is unnecessary, however, to occupy any 
ti ue in deseribing a failure, which no one in these 


dys would be in the least likely to repeat. 

In 1821 Julius Griffiths patented a steam carriage. 
was constructed by Bramah, and the engine and its 
rts, it need hardly be said, were weil made. The 
ich was carried on a long under frame between four 
cad wheels, and the boiler was supported by an in- 
gcnious kind of spring suspension from framework at 
the rear. It is mentioned as the first steam coach con- 
structed in this country with anything like comforta- 
bl» accommodation for passengers. The engines con- 
sited of two vertical cylinders connected to a crank- 
shaft, which, by gearing, drove the hind wheels at 


oe Be 


~cutury passed, during which very little of note was| 





air. Contemporary aceounts speak of the success of 
Griffiths’ carriage in everything except the boiler, but 
as this failure never sowed the carriage to go be- 
yond Messrs. Bramah’s yard, it is not known now 
whether this condenser was tested or not. 

In 1825. a patent (No. 5,090) was granted to Messrs. 
Burstall & Hill for a steam carriage. A grasshopper 
engine was used and the boiler was carried at the rear. 
The beams of the two cylinders were directly connect- 
ed to cranks at right angles, the main axle being the 
crankshaft. It was intended to make the front axle 
alsoa driving axle by means of the bevel gearing, there 
being a universal joint just in front of the water tank 
to permit of the movement of the front wheels for 
steering. The boiler seems to have been again in this 
case, as in others, the chief cause of failure. It consist- 
ed of a cast iron fire box, the upper surface of which 
formed shallow dishes immediately over the fire grate. 
| Into or on to these trays water was injected from the 
feed water tank, which was made to sustain a pressure 





| of about 6016, a squareinch. This pressure was main 
tained by pumps which forced air intothe upper part. 
The boiler was in fact of the type commonly now 
known as instantaneous generators, the shell being of 
wrought iron surrounding the cast fire box.* The in- 
ventors proposed to maintain their flat, 
trays or surface at a temperature of frou 250 to 600° F. 
or more,and only allow the injection of the water 


ge, although the names of seven or eight inventors | from the pressure tank to take place when steam was | 
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ove or other of two different speeds. The boiler con- 
si-ted of a series of horizontal water tubes 14¢ in. in 
diimeter and 2 ft. in length, their ends being con- 


nected by flanges to flat, vertical water chambers, as 
shown in Fig. 4. The water chambers were connected 
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GRIFFITHS’ BorLER. 


across the top by transverse and longitudinal tubes 
which formed the steam receivers and to some extent 
superheaters. There were 114 of the cross tubes, the 
heating surface of which would be about 89 ft., and 
this with the surface of the chambers would bring the 
total heating surface up to from 110 to 120 square ft. 
It is not, however, clear from the published accounts 
whether the ends of the tubes, and therefore the side 
water chambers, were. allowed to act as heating sur- 
faces, or whether they were embedded in the non-con- 
ducting material to the black lines shown in the dia- 
gram, and in this case the heating surface would be 
less than that given for the tubes alone. In the 
drawings of his patent specification (No. 4,630) of 
1521, the boiler is shown as consisting of cross tubes 
connected together at the ends by short bends and 
not by the chambers. Griffiths’ steam carriage failed 
because of the failure of this boiler, and as described 
by Alexander Gordon, the boiler could not be pre 
vented from priming and the tubes near the fire were 
intermittently supplied with water and emptied by 
the generation of steam within them. The result was 
that the pumps failed to keep the boiler supplied with 
water and all endeavors to keep it tight at its numerous 
joints failed. Griffiths used an air surface condenser, 
which is described as having consisted of a number of 


wanted. Thus it waz thought they would store heat 
in this heavy cast iron fire box top and sides when 
going down hill or during stops when steam was not 
being generated. Tuoey seemed to think iron bet- 
ter than water for beat conservancy. A good deal of 
money was spent on this carriage, but all the experi- 
ments resulted in failure,fpartly because of the insuffi- 
cient power of the boiier, and partly because of the 
great weight of the carriage and its heavy machinery. 
The engines were said to be capable of giving off 10 horse 
power. The steam was supplied to them through the 
coiled steam pipe shown, the flexibility of which per- 
mitted of the slight movements of the boiler, which 
was suspended by springs. Similar coiled pipe con- 
nection was also used between the pressure tank and 
the boiler. It is also interesting to note that the ex- 
haust from the engines was passed into what we would 
now eall a silencing box, and its emission therefrom 
regulated. After the failure of this carriage the au- 
thors modified their design considerably, simplifying 
the engines, and driving the wain hind wheels, by 
means of cranks outside them, and connecting rods 
working from the cross heads of vertical cylinders. 
They also used a coffee pot form of boiler, carried in a 
frame supported partly by the hind axle of the coach, 
and partly by a third axle, carried by two hind wheels, 
thus making a six wheel coach. This arrangement 
was, however, never carried into practice, except on 
the small seale of a working model. Timothy Burstall 
was a very ingenious man, with a good deal of invent- 
ive ability, and he made several improvements, for 
which he took out patents. One of these was fora 
tubulous boiler, and another for a locomotive driven 





vaporizing | 





thus making it unnecessary to use any compensating 
gear for turning corners. James used a steam regu- 
lator, which was operated by the steering gear, so 
that more steam or less steam was given to either 
set of engines, to suit the different number of revo- 
lutions they would have to make in traversing either 
the smaller or greater curves in turning. James’ boile, 
consisted of a number of rings of tubes, counected to 
| gether, and placed one outside the other, thus form- 
ing. a series of annular spaces, alternately, of tubes 
| about three-fourths filled with water and of heated 
gases, the fire being in the central ring of tubes, which 
| Was 1{t.91n. in diameter and 4 ft. 6in. in length. A 
considerable measure of success was achieved with this 
carriage, but the material of which the boiler tubes 
| (namely, gas tubes Linch in diameter) was made was un- 
| satisfactory, and gave considerable trouble by splitting. 
The carriage itself, moreover, was heavy, and, trom re- 
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GuRNEY’s TRACTION CARRIAGE. 





peated alterations, apparently useless. It was, how- 
ever, sufficient to prove the practicability of such a 
coach, and it is stated that a journey from Epping 
Forest into London was made with only one boiler in 
operation, the coach and its machinery weighing 
about 44¢ tons. In 1829 James constructed another 
carriage, embodying. so far as the boilers were con- 
cerned, the results of the previous trials, but intended 
more as a traetion vehicle than as acarriage. He used, 
in this ease, four boilers of the kind mentioned, made 
up of nearly 200 tubular rings, measuring in all 400 ft. 
in length of *4 in. tube, inclosed in a space 4 ft. wide, 
3 ft. long, and 2 ft. deep. The steam from each boiler 
was conducted to a trunk tube above, and from thence 
to the engines, stopeocks being placed so as to shut 
off either boiler from the trunk tube. The cylinders 
for this second carriage were 2'4 inches internal dia- 
meter and of 9 in. stroke, and they were placed ver- 
tically and carried by trunnions. he steam pressure 
employed was about 200 Ib. per square inch, and the 
exhaust was at snch a high temperature that it melted 
the solder of two copper tanks, in which it heated the 
feed water, and made it necessary to bard solder them, 
From these feed water tanks the steam passed to the 
chimney. Although this carriage was completed, after 
having acquired the valuabie experience of the pre 
vious effort, James did not achieve with it the success 
that the first experiment justified those concerned to 
expect. It will have been observed from the brief 
description Ihave given that he departed radically 
from the arrangement and design of the engines he 
first used. James thus made the mistake, which has 
been made by many inventors since, of throwing away 
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by steam reaction wheels ; another was for hydraulic 
propulsion, 

In the same year the subject was taken up by W. 
H. James, who, in May, 1824, took out a patent for an 
improved method of constructing steam carriages, in 
which he disclosed several features of novelty, and of 
considerable interest, eve: at this time. He departed 
entirely from the previous methods of connecting his 
engines to the road wheels, and he used two tubular 
boilers, which, in capacity, were better proportioned 
to the size of the engines. He used four cylinders, 34 
inches in diameter, and with long stroke, coupled to 
two crank shafts, as shown in Fig. 5, each pair of 
eylinders and driving wheel being independent, and | 





* Hebert’s ** Engineer's Encyclopedia,” 1835: also ‘* Patent Specification,” 
No. 5,186, of 1825. The boiler, according to this, had only one series of 
closely connected rings of tube forming a large furnace tube. See also 
“History and Progress of the Steam Engine,” by Elijah Galloway. Lon- 





thin, flat tubes, exposed to the cooling influence of the 


don, 1830, p. 391. 


GuRNEv’s Steam Coaci. 


valuable experimental teaching for the sake of new 
experimental inquiry. He mistook failure in detail for 
tailure in principle, and instead of pursuing that 
which bad achieved a considerable measure of success, 
he started on a new track, in which he could be but 
little guided by even the wost judicious interpretation 
of his previous failures. 

Goldsworthy Gurney* was the next to make any im- 
portant advance, and although he commenced with a 
steam carriage, impelled by legs moved back ward and 
forward by steam cvlinders, he subsequently discarded 
these, and, under patents taken out in 1825, he made 
several coaches, with some of which he established a 
regular public conveyance between Gloucester and 
Cheltenham in 1831. The water tube boiler devised 


** Elemental Locomotion.” 
Hebert’s * Engineer's 


Galloway, “History of Steam 
Cyclopedia.’ Sir Frederick Bram- 


* Gordon, 
Engine.” 


weil’s ** Reminiscences of Steam Locomotion on Common Roads,” Brit 
Assoc,, 1804, 
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by Gurney was an essential feature in Gurney’s inven- 
tion, and although there were other good points in bis 
carriage, there is no doubt that he owed his success 
very largely to this boiler. Figs. 6and 7 show one of 
Gurney’s carriages intended chiefly asa traction vehicle 
or locomotive. Fig. 8 shows Gurney’s coach in sec- 
tion. This view is sufficient to show the general ar- 
rangement of the engine, boiler, connections, and 
coach. The boiler is shown by Fig. 9, which depicts 
it in the form it took after several had been made. It 
is seen in the first form in Fig. 6, which was one of the 
last vehicles Gurney made. It consisted of a layer of 


Fic. 9. 








curved pipes led the steam into these. separators and 
from the top of the lattera pipe passing down through 
the chiraney over the top of the space containing hot 
gases, under the carriage body, conveyed steam to a 
point immediately under the driver’s seat where there 
was a stopcock under his control and from which a 
short length of pipe took steam to the engine cylin- | 
ders below. The feed pump carried by the rear fram- 
ing took water from tank seen below the cylinders and 
foreed it through a pipe which was carried into the 
upper space in the combustion chamber, where it was 
bent into a coil before entering the steam space of 











GURNEY’S BOILER 


nearly horizontal tubes, which formed a large erate, 
and these were connected at one end to a horizontal 
cast iron trunk tube, which was immediately below a 
similar horizontal trunk tube, to which it was con 
nected by two vertical tubes, as seen in the large 
view, Fig. 8 Above the fire was a series of straight 
tubes, similar to those forming the grate, and con- 
nected to them and to the upper trunk tube. Above 
the upper trunk was a receiver, partly filled with 
water, and from this the steam was taken off to the 
engines. In the boiler used in the coach, which is 
shown by Fig. 8, the receiver or steam chamber shown 
in Fig. 9 was not used. Instead of it the upper of the 
two trunk tubes shown in Fig. 9 acted in part as 
steam chamber, and from it the steam passed into 
two vertica! wrought iron receivers at the back of the 
coach. These receivers acted as separators and the 
water in the bottom of them was in communication 
with that in the lower trunk tube. In the coach short 























the upper horizontal trunk tube. The pipe was con- 
voluted beneath the boiler so as to give elastic flexi- 
bility to prevent breakage by vibration. It will be 
noted that the feed water was heated, and that it 
entered the boiler in the steam space and not the 
water space. In the front of the coach and under the 
driver's seat and box is shown a horizontal fan engine. 
This was used for supplying air to the furnace, but in | 
the last of his carriages, Gurney turned the exhaust 
steam iuto the chimney and in this way obtained all 
the blast required, the exhaust issuing from several 
jets which were under control. The carriage which is 
shown by Figs. 6aud 7 was apparently successful as 
what might be called a light road locomotive, but it 
appears to have been made only a short time before 
the opposition and-prohibitory tolls made it necessary 
to Aa a the coaches off the road. The steering in 
them was effected by means of a semicircular rack at- 
tached to the front axle, and into which a pinion on a 








vertical shaft geared, the top of the vertical shaft 
earrying a ym handle. It will be noted that this 
vehicle was a simple, practicable machine, worked by 
engines having cylinders of a small diameter and long 
stroke and <r ied by ample boiler capacity. The 
objections which obtained with the hot boiler, steam 
vessels, and pipes, when forming part of the passenger 
coach itself, were removed by using this separate steam 
vehicle, which he called a drag. 
(To be continued.) 


THE GERMAN NAVY. 


It would seem as though the splendid success of the 
German army in the war of 1870, and the efforts which 
have subsequently been directed toward its further de- 
velopment under the consolidated empire had absorbed 
all the interest and resources of the German people, 
and had prevented any attempt to build up a navy 
that should be truly representative of thecountry. It 
was only with the accession of the present Emperor to 
the throne that an active naval policy was initiated ; 
and it is largely due to his persistent efforts that the 
German navy possesses the modern and very fine ves- 
sels of the Brandenburg and Odin V class, 

Of armored ships of all kinds there are thirty-four 
inthe German navy. Thisincludes ships built as long 
ago as 1868 and 1874 and gunboats of 1,100 tons dis- 
placement. Twenty of these armored ships were built 
previous to 1880, and fourteen since that date. Taking 
them in the order of their efficiency, we have first the 
Brandenburg class, of which there are four ships built 
and one proposed. 

These are first-class battle ships of the barbette 
type. Their leading features are as follows: Ton- 
nage, 9,842 ; dimensions, 345 ft. 4 in. by 64 ft., and 
4 ft. 7 in. draught; speed, 1644 knots; belt armor, 
11°¢ to 15% in.; barbette armor, 1134 in.; arma- 
ment, six 11 in. guns in three separate barbettes, pro- 
tected by overhead shields; six 34 in. quick fire guns 
on the broadside ; and sixteen smaller quick fire gun-. 
They are provided with seven torpedo dischargers. It 
will be seen that they are very powerful in the main 
battery, carrying six heavy guns, .as against the cu-- 
tomary four guns of the American and English battle 
ships. In thisrespect they resemble the Russian ships 
of the Sinope class, which carry six 12 inch gunsin a 
central redoubt ; but like them the Brandenburg class 
are weak in the secondary battery, carrying only six 
quick fire gans of the light caliber of 34 inches as 
against the eight 8 ir. guns and four 6 in. guns of the 
Indiana, or the twelve 6in. and sixteen 3 in. guns of 
the Magnificent. The three barbettes are placed on 
the center line, and consequently in dead ahead or dea: 
aft fire the Brandenburg would only be able to bring 
the saine number of heavy guns to bear as the Indians 
or Magnificent ; the fire of the midship barbette bein, 
limited to between 70 and 80 degrees on the broadside. 


| The toial foot ton energy of the 11 in. gun is 21,750 


tons, and the perforation of iron at the muzzle 30°7 in 


The Indiana’s 13 in. gun has a muzzle energy of 33,627 . 


foot tons with a perforation of 346 in. The figures 
for the 12 in. wire wound gun of the Magnificent are : 
energy at muzzle 38,940 tons, and perforation 38°5 in. 

The armor belt is continuous from stem to stern, as 
in the French and Russian ships. The forward bar- 
bette is mounted on a high forecastle deck, and its 

















THE GERMAN FLEET. 
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uns ere carried some 8 or 10 ft higher than those in the 
central and aft barbettes. This increased freeboard 
will render these ships very seaworthy, particularly 
when steaming head to sea; and they could fight their 
forward guns when the same guns on ships with a 
lower freeboard would be completely drowned out. 

The five ships of this class will be almost identical 
jn size, equipment and speed ; and in this respect they 
will be admirably adapted for maneuvering together 
in line of battle. 

Next in importance come the fourth-class battle 
ships of the Siegfried class, of which there are eight. 
They were originally designed as coast defense ships, 
and were intended for the protection of the North Sea 
and Baltie Canal; but their excellent performance has 
shown them to be effective as ships of the line. Their 
dimensions are : Length, 240 ft. by 49 ft. 3in.; draught, 
17 ft. 9 in.; and displacement 3.500 tons. Twin screw 
engines of 4,300 horse power give them a speed of 16 
knots. They are protected by a complete belt 9°4 in. 
thick, and by a 1 87 in. steel deck. 
barbettes are of 8 in. steel. The forward barbette 
carries two 9°4in. Krupp guns, and the aft barbette 
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THE TWENTY-FIFTH 


one gun of the same caliber. There are six 3°4 in. 
quick fire guns in the central battery, protected by 
shields ; and there are four torpedo dischargers. The 
high speed and identical dimensions of these little 
battle ships constitute them a very effective second 
line of defense. The ships above mentioned have all 
been launched since 1890, and they are thoroughly up 
to date. 

_ Of the older ships there is the Oldenberg, launched 
In 1884, of 5,200 tons displacement and 13°5 
Speed, and carrying eight 94in. guns; 
class, launched between 1877 and 1880, of which there 
are four ships having a displacement of 7,400 tons, 14 
knots speed, and carrying six 10°2 in. guns in a central 
battery; the Deutschland and Kaiser, launched in 
1874, of 7,676 tons, 1444 knots speed, and carrying eight 
102 in. guns and 54 in. guns; the Kénig Wilhelm, 
launched in 1868, of 9,757 tons, 14°7 knots speed, and 
carrying twenty 9°4in. guns; and eleven gunboats, 
launched in 1878, of 1,109 tons displacement, 10 knots 
Speed, and each carrying one 12 in. gun. 

The German navy is weak in cruisers. Her most 
notable ship is the Kaiserin Augusta, of 6,052 tons, 20 
knots speed, and armed with twelve long 544 in. guns. 
She was launched in 1892 and will be familiar to Ameri- 
cans as figuring in the naval review at New York dur- 
ing the Columbus celebration; the Gefion displaces 
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|4.108 tons and has 20 knots speed, and carries eight 
546 in. and ten 4 in. guns; the Irene and the Prinzess 
Wilhelm, of 4,400 tons and 19 knots speed, carry four 
54¢ in. and eight 4 in. guns and were launched in 
1887. Three other second-class. cruisers are also pro- 
jected. There are altogether 48 unarmored ships 
built or projected in the German navy, and of these 9 
were built previous to 
Outside of the cruisers of which we have given the 
details, the balance is made up of third-class cruisers 
|of about 2,000 tons displacement and 15 to 16 Knots 
speed. 
The German navy possesses a first-class torpedo 
fleet. When her present programme has been carried 
out, she will have 11 torpedo boats of from 250 to 380 
tons, and 110 first-class torpedo boats. At present she 
has 140 torpedo boats of over 100 feet length and 16 of 
100 feet and jess. Many of these are from the cele- 
brated Elbing yards, and have a trial speed of 25 and 
| 26 knots per hour. 

Our illustration, for which we are indebted to Black 
and White, shows a part of the German fleet engaged 
in evolutions, 


ANNIVERSARY OF THE FOUNDATION OF 


Stower is taken from the bridge of the ship which is 
partially shown to the right of the picture. 

VERSARY OF 
THE GERMAN 


THE TWENTY-FIFTH 
THE FOUNDATION 
EMPIRE. 


OF 


THE recent anniversary of the consolidation of the | 
knots | German Empire would have attracted more attention | 
the Sachsen | than it did outside of the Fatherland had the political | 


sky been less overcast, and had the clash of Enylish 
|}and German interests:in South Africa never occurred. 
In proportion as the affairs of to-day are of more vital 
interest than those of a quarter of a century ago, so 
did the world at large regard the Emperor William’s 
message to the president of a South African republic 
with an interest which his message from the throne 
during the recent festivities failed to excite. 

The principal official celebration of the tweuty-fifth 
anniversary of the foundation of the German Empire 
took place in the Royal Castle on Saturday, January 
18, with all the pomp and splendor which character- 
izes every ceremony of the kind at the present German 
Court. 

On his way to ths White Hall of the castle, the Ger- 

i} man Emperor wore the eagle helmet and the chain and 


1880 and 39 since that date. | 


This very spirited sketch by Mr. Willy | 


THE 
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robes of the order of the Black Eagle, the imperial 
insignia being borne in by knights of the same or- 
der. Arrived at the throne, the Emperor stood faeing 
the assembly, surrounded by the princes of the royal 
house, the generals of the army and the chief funetion- 
|aries of the state. Here he read the message, which 
| had been looked forward to with eager expectation. 

At the close of the reading of the message the Em 
peror, waving the standard of the First Regiment of 
the Guards, cried out ip lond and dramatic tones: ** In 
view of these venerable colors, which have a glorious 
| history of two hundred years, I renew the vow to de- 
fend the honor. of the people and of the empire both 
at home and abroad—one empire, one people, one 
| God,” 

The accompanying illustration, for which we are 
| indebted to Ilustrirte Zeitung, is taken from the cele- 
brated painting by Anton von Werner, representi 
| the proclamation of William I as Emperor of the con- 
|solidated German Empire, This famous event took 
| place, not, as one would naturally expect, in Germany 
| itself, but on foreign and conquered soil, within one 
of the great halls of the paiace of Versailles near Paris, 


GERMAN EMPIRE, 


It was the crowning event of the unbroken series of 
victories which ended in the siege aud capitulation of 
Paris. Among wmwany other familiar faces will be 
noted those of the Emperor William I, with his sue- 
sessor Frederick—then the Crown Prince ; and below 
the dais stand the Iron Chancellor, Prince Bismarck, 
and General Von Moltke, who was responsible for the 
| strategy and general conduct of the war. 

| A SIMPLE and effective way for preserving wood 
from decay is used in Switzerland for telegraph poles. 
A square tank having a capacity of some two hundred 
gallons is supported at a height of say twenty feet 
above the ground, by means of a skeleton tower. A 
pipe extends from the bottom of the tank to within 
thirty inches of the ground. This pipe is connected 
| with a cluster of flexible branches, which end with a 
leap having an orifice in the center. Each cap is 
|clamped on the lower or larger end of the pole, so 
|that none of the liquid can escape from the pipe ex 
cept by passing into the wood. The holes are ar- 
rauged in parallel lines sloping downward and troughs 
rurrunder them to eatch the drippings. The tanks 
are filled with a solution of copper sulphate and the 
wood becomes impregnated with this solution by the 
pressure produced by the fall. The posts are then 
removed and dried. 
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ENGINEERING NOTES. 


Aluminum.—It is said that the output of aluminum 
for 1895 was about 850,000 pounds, and in the United 
States for 1885 was only 268 pounds. The present 
price of 98 per cent. pure aluminum is from 50 to 55 
cents per pound according to the quantity purchased. 


A dispatch from Christiania, Norway, states that 
the estate of Hafslund, near the Sarpsfos waterfall, 


has been purchased by capitalists who intend to) 
utilize the falls for the electrolytic manufacture of | 
aluminum. The fall is 74 feet in height and is 116 feet 


in width. 


Messrs. Yarrow & Company were given an order for 
the stern wheel gunboats Mosquito and Herald, on 
April 1. On May 5 the trial trip took place. The con- | 
struction occupied twenty-five working days. In 1893 
the same company built a shallow draught gunboat 
in twenty-three working days. 


On January 23 of this year, the Bethlehem Iron 
Company shipped to New York the connecting rod 
for the steamship Saale, of the North German Lloyd 
Line. The rod weighs 10,000 pounds and was one of 
the quickest jobs in steel woik ever undertaken in | 
this country, being completed two weeks after the re- | 
ceipt of the order. 


It has been computed that a fog costs the city of 
London from $250,000 to $500,000 a day. A large pro- 
portion of this is borne by the railway companies. As 
soon as the fog descends, the trackmen, without wait- 
ing orders, leave their work, and undertake the duties 
of fog signalmen. For this they receive an extra 
shilling a day, 


It has been found that soft wood becomes stronger 
under pressure than hard wood. A piece of pine 
which formed one of the supports in the Comstock 
mines was examined and found to be so hard that it 
could not be cut with a knife, and some other pieces 
of pine have been so compressed by the great weight 
that the specific gravity exceeded that of lignum 
vite. 


A small percentage of aluminum added to babbitt 
metal gives an alloy which is said to give superior re- 
sults. It has been found that the influence of the 
alaminum upon the ordinary tin-antimony-copper 
babbitt is to very considerably increase the durability 
and wearing properties of the alloy. Under com- 
yressive strain aluminum babbitt shows itself to be a 
ittle softer than the ordinary babbitt metal. A 
sample 1'¢ inch in diameter and 1'4 inch high began 
to lose shape at a pressure of 12,000 pounds. A similar 
sample of ordinary babbitt metal did not begin to lose 
shape until a pressure of 16,000 pounds had been ap- 
plied. 


Winding Steam Pipe with Wire.—The plan of wind- 
ing steam pipes over eight inches in diameter with 
three-sixteenth inch copper wire, thus nearly doubling 
the bursting pressure, is an important change in en- 
gineering practice. In order that the thickness of 
sheet copper forming the pipe may be reduced to the 
minimum, and at the same time insuring the full ad- 
vantage of wire winding, an improved systew of mana- 
facturing steam pipes has been devised, described us 
eonsistiog in simply using copper of the thinnest pos- 
sible gage to form the interior or core of the pipe, 
while the body proper is composed of steel wire wound 
closely around the core, the interstices being filled in 
solid with copper by electro deposition. 


Knobbled iron is made from charcoal pig iron which 
is treated to a second refining process of being heated 
with charecal. The iron is run into a cast iron trongh 
after it has become sufficiently refined and the slag 
then comes to the top and may be separated by scrap- 
ing after water has been thrown on the surface. The 
iron is then broken into small pieces and placed in a 
sunk furnace with charcoal; the cold blast being ap- 
plied. The iron melts and thickens in this furnace 
under the influence of the oxidizing blast, and is then 
rolled into larre balls and thoroughly hammered. 
The blooms are rolled into break downs or slabs and 
these are repiled and rerolled into what is called skelp 
iron, from which boiler tubes are made. 


A German engineer, named Boedecker, has devised 
a means of deadening the noise caused by trams in 
passing over iron bridges. He puts a decking of 1¥ 
inch planks between the cross girders resting ov 3 inch 
timbers laid on the bottom flanges. On these planks a 
double layer of felt is laid which is fixed to the verti- 
eal web of the cross girder. At the connections with 
the girder a timber cover joint is placed on felt and two 
hooked bolts connect the whole to the bottom flange. 
The decking is then covered with 4inches of siag gravel, 
which is inclined toward the center of the bridge for 
drainage purposes. A layer of felt is laid between the 
planks and the timbers they rest upon, and all of the 
iron work in contact with this decking and ballast is 
asphalted. It is said that the decking weighs only 
600 pounds per vard for a bridge that is eleven feet 
wide, and the cost is only 28 cents the square foot. 
The bridge is watertight and the noise is considerably 
deadened. 


An interesting comparison of the cost of operating 
street railways by different forms of motive power is 
given in the report of the Chieago City Railway Com- 
pany, which has 162 miles of lines in the south division 
of the city, namely, horse car 9 miles, cable 34 miles, 
electric 117 miles. The cost of operation for each car 
mile in the last two years was as follows: 


1895. 1894. 

Cents. Cents. 
eee eee 10,240 9,972 
2 ee 30,550 25.393 
Bieotric Hmes...-..cccccs. 14.776 16.904 
TO, oc cccernesuiets ssageer 2.796 13.487 


The relatively high and inereasing cost of operating 
horse car lines, says the Railway Age, is doubtless 
due largely to the small mileage and light traffic of 
the roads of this kind now remaining. The decrease 
in cost of electric lines is noticeable, although with 


far greater mileage they are still much more expensive ' locomotives are designed so that they can be utilized the rich peculiar violet hue which the artist with 


to operate than the cable roads, 


ELECTRICAL NOTES. 


The developed power that is in use, and will be used 
during this year, from the Niagara River is estimated 
at 29,226 horse power. 


The Electrical Review states that: “It is not gener- 
ally known that Samuel F. B. Morse was one of the 
earliest American photographers. About 1841 he and 
several of his friends opened a daguerreotype studio 
at No. 7 Bowery, New York City.” 


For the year ending December 31, 1895, the Edison 
Electric Hluminating Company report their gross earn- 
ings as being $1. 568,778, an increase of $161,767 over 1894; 
operating expenses $759,472, an increa e of $84,602; 
and vet earnings $804,305, an increase of $77,164. 


Plowing by electric power has been successfully at- 
tempted at Rostock, Germany. An alternating cur- 
rent at 2,000 volts was used ; it was transmitted from 
the city station to a farm three anda half kilometers 
distant, where it was transformed down to 220 volts. 
Two electric motors, aggregating 25 horse power, were 
used, and the power was transmitted by wire Tropes to 
the plows. 


Wires which carry electric currents at high tension 
are liable to be a fruitful source of mortality among the 
trees through which they paxs. The constant friction 
of the boughs against the insulating covering in time 
wears it off, and iv rainy weather the current is liable 
to pass down through the tree to the earth. The 
surrounding boughs, twigs, etc., should be carefully 
eut down in the ease of all wires which carry such cur- 
rents, 


The Engineering and Mining Journal reports that Mr. 
R. Zuloaga, who is a member of the Compania Anoni- 
ma la Electricidad, cf Caracas, Venezuela, has visited 
the Niagara Falls power installation in company with 
a representative of the Westinghonse Electric Com- 
pany. His company contemplate developing power 
from two falls of El Guaire River, the power to be 
transmitted to Caracas and used there. The head 
of the falls will allow the development of 3,000 horse 
power, 


Barnegat Lighthouse, on the Jersey coast, is soon to 
be equipped with the most powerful electric light in 
the world. Visitors to the World’s fair will remember 
the yreat search light which was on exhibition. This 
was subsequently purchased by the goverment for 
vse at Fire Island: but has been since allotted to 
Barnegat. It will stand 165 feet ahove sea level. 


The old light was visible for 19 miles. This will have} 


a much wider range, and will have greater penetration 
in thick weather. 

The Electric suspension railroad is attracting much 
attentionin Germany, and especially in Berlin, where 
it is said that the municipal authorities are disposed 
to adopt it for city lines. The trial line in the suburbs 
of Cologne has proved very successful, and when the 
new line on this system between Leipsic and Halle, a 
distance of 22 miles, is opened, it is proposed to reduce 
the running time from the present 35 minutes to less 
than 20 minutes. The system is the invention of 
Eugene Lanzen of Cologne. 


Mr. David L. Barnes, in his testimony as an expert 
before the New York Rapid Transit Commission, stated 
that the employment of electric locomotives would 
save 50 per cent. of the cost of operation. Twenty six- 
car express trains with motor would cost $330,000; 150 
four-car local trains would cost $1,720,000 ; copper con- 
ductors, power stations, and other items waa bring 
the cost of electrical equipment up to $4,649,000. 
estimated the speed at 17 miles per hour below and 40 
miles per hour above Franklin Street. 


Electric railway equipment is rapidly overtaking the 
steam roads inthe matter of weight and size. The 
Belt Line engines are as heavy as the modern steam 
locomotive,as are the recently completed Westinghouse- 
Baldwin electric locomotive and the Hei!mann loco- 
motive in Franee. We now learn that the Chicago 
General Railway Company has recently purchased five 
new cars, which are 41 feet long, have at each end 5 
foot vestibules, and can seat forty-four persons. There 


are two four-wheeled trucks to each ear, and each | 


truck carries a 50 horse power motor. 


The Leeds Town Council, acting upon the report of 
Dr. John Hopkinson, who recentiy visited this coun- 
try and made an examination of various systems of 
electrical traction, has decided to adopt the closed con- 
duit system for the central portion of the Leeds sys- 
tem of electric roads. This is being done to avoid the 
use of overhead wires in the business portions of the 
city. The use of ears which have to take power from 
an overhead conductor in the suburbs, and from an 
underground conductor in the city, prohibited the 
use of the open conduit with its accessory “ plow.’ 


The Guest-Bates self-lighting buoy consists of a hol- 
low air-tight ring. such as is common to life-saving 
buoys, which is pivoted within a light frame of hollow 
tubing. At the bottom of this frame is an electric 
battery, from which wires lead within the tubes to an 
incandescent lamp at the top of the frame. When the 
buoy is thrown overboard the frame assumes an up- 
right position, and in so doing automatically closes 
the circuit between battery and lamp. The buoy also 
carries an automatic oil distributor, which smooths 
thesea in the immediate vicinity, and facilitates the 
rescue. 


The first electric locomotive manufactured under the 
joint arrangement between the Westinghouse Com- 
pany and the Baldwin Locomotive Works has re- 
cently been completed. In appearance it is not 
much different from an ordinary passenger car. It 
is carried upon two four-wheel trucks, the wheels of 
which are 42 in. in diameter. Tiere are four 200 horse 
| power motors, one on each axle; so that the whole 
| weight of the locomotive wiil be available for adhe- 
sion. When completely equipped it will weigh 160,000 
pounds. Speed trials will develop interesting results 
in comparison with steam practice. The upper body 
of the locomotive is 9 ft. wide by 38 ft. long, and ean 
be utilized as a freight or bag age car. These 


for any of the various systems of electric traction, 


He | 


MISCELLANEOUS NOTES. 


The total amount of steel used ip new buildings jp 
New York last year is estimated at 60,000 tons, and jt 
is said there are now plans being prepared for this 
year that will require 40,000 tons. 


A stick of timber 119 feet long and 22 inches square, 
without a knot or blemish, was cut in a mill at Ho. 
quiam, Wash., last week. It is the longest piece o/ 
timber ever cut in that neighborhood. 


Twenty-six inches of rainfall in a single storm was 
recentiy recorded in Queensland, Australia. The same 
country was shortly afterward subject to a heat wave 
- a the thermometer ranged from 110° to 125 

ah, 


The Bruce photographic telescope, recently shipped 
to the Harvard Observatory in Peru, is said to be 
the largest photographic telescope in the world. The 
aperture is twenty-four inches and it has a focal length 
of eleven feet. 


The lowest temperature in New York City during 
the past twenty-five vears was recorded on Monday, 
February 17, when the thermometer fell to 6°4 below 
zero, The lowest previous reading was 60 below, in 
the two years 1875 and 1881. 


Since Cambridge University admitted women to the 
honor examinations fifteen years ago, 659 women have 
obtained honors in wathematics, classics, moral «nd 
natural sciences, theology, history, law, and Oriental, 
medieval and modern languages. 


Cape Colony imports in 1895 amounted to $95,000, 000, 
the exports to $85,000 000, and the Transvaal trade 
amounted to $21,600,000. The corresponding fiz \ires 
for 1894 were: imports into Cape Colony, $58,000,\(0; 
exports, $69 000,000; and Transvaal trade, $14,500,0:10, 


Perhaps the most remarkable feat of ‘* house moy- 
ing,” if we bear in mind the nature of the materials in 
the building, is that recently reported from Chics go, 
where “a large stone church with a massive square 
tower was jacked up from its foundations and moved 
a distance of fifty feet to another lot.” 


The Australasian publishes an account of the won- 
derful artesian wells which have practically crested 
hew provinces in Queensland. The first bore was be 
gun in 1885, and after sinking to a depth of 668 fect a 
det of water yielding 300,000 gallons daily shot up. 
| 2 





ineteen bores have been made at the public cost, 
|and private enterprise is responsible for two hundred 
|and ninety-five. 


The Board of Trade return of shipping casualties on 
jor near the coasts of the United Kingdom during the 
year ended June 30, 1894, gives the total number as 
| 4.951, an increase of 1,452 as compared with the previ- 
ous year, although only an increase of 241 as compared 
‘with 1891-92. The total number of lives lost rose from 
275 to 821. Life was lost in 179 out of 4,951 casualties, 
| The collisions numbered 1,429, an increase of 144, 





Dr. Sinclair Tousey, in the New York Medical Jour. 
|nal. attributes sea sickness to irritation, which *‘‘is 
| probably a reflex from the visual apparatus, or from 
' the semicircular canals of the internal ear. The fune- 
tions of both these are correlated in the faculty of 
equilibrium, and the functions of both are greatly 
overwrought under the conditions of incessant and 
violent motion which produce sea sickness.” He says 
ithat “the treatment” which he has “employed with 
| perfect success is the administration every half hour of 
| two teaspoonfuls of a preparation of peptone in sherry 
wine.” 


| Mr. Leonhard Stejneger, a former associate of Dr. 
| Nansen when the Doctor was curator of a museum 
jiu Norway, and who is now one of the curators of the 
| United States National Museum, speaking of the jos 
| sibility of finding land at the North Pole, says: ‘* We 
know that there is land further north than any one 
| has yet been, because birds flying north of the limit of 
explorations raise their young and return with them. 
| These birds do not breed their young on ice ; they 
must have land, and because they do go north and 
breed is very good reason for believing that land is to 
be found there.” 


Few people are aware of the fact that the site of 
Johannesburg and a large tract of the surrounding 
land was once bought for $1050. But such was the 
case, and the purchaser now lies a confirmed invalid 
in the workhouse infirmary at Guildford. The old 
wan seems to have had a most remarkable career, hav- 
|ing been in the service of the old East India Company, 
fought in the Crimea, being seriously wounded at the 
| siege of Sebastopol, and afterward Pe oorng through the 
| Indian Matiny. He then went to South Africa, when 
he fought against the Zulus and the Boers. Before 
|the Transvaal was made over to the Boers he pur 
chased for $1050 some 15,000 acres of land near the 
source of the Crocodile, better known as the Limpcpo, 
where he made up his mind ultimately to settle. But 
|war broke out, and he took up arms against the 
Boers and formed one of the party who held Pretoria. 

| In 1880, when the republic was declared, be refused to 
laccept service under President Kruger, the result 
| being that his land, now estimated to be worth many 
| millions sterling, was forfeited. —Jersey (England) Press 
} 





A European correspondent of the New York Sun 
states that it is reported from the Berlin Photographic 
| Club that photography in colors is a fully accomplished 
|fact. Dr. Selle, of Brandenburg, the author of the 

process, bases it upon “the three primary colors of 
| Helmholz, that is, three colors which, combined to 
‘gether, must produce a pure white. The primary 
|eolors which he uses are crimson, pale yellow anil 4 
| peculiar blue-green. He takes three photegraphs of 
an object, the first with all except the red rays cut off, 
the second under yellow light and the third with blue 
‘green. The photographic positives are taken upod 
| exceedingly thin films, which are stained each with its 
aniline color. The three films are pasted over each 
other, and the result is an exact reproduction of the 
colors of nature in the original object. The results 
‘whieh Dr. Selle exhibited are said to be wonderful 
Dark red roses photographed from nature had eved 


| brush and palette despairs of reproducing.” 
















Dd 
dur 
ine 
bee 
tho 
clas 

Ir 
ane 
(ier 
eret 
Son 
the 
is be 
rent 
was 
witl 
has 
tus, 

A 
mad 
ISS1. 
mad 
teria 
diffe 
plat 
heat 
\ith 
ene i 
vet 
late 
san 
See 

In 
tie, 
ach 
> f 
k 
ug 


! 
l 
1 
nat 
t 
l 
I 


vil 
oan 
visit 
Man 
eont 
thel 
equi 
Min 
Pow 
ine d 
I <pe 
cuss 
ont \ 
p iter 
piate 
binat 
od 
Ele 
(Cont 
troole 
a stoi 
SIX O 
erroul 
ire Pe 
A litt 
contr 
with 
allied 
been 
the ri 
fit to 
In] 
now | 
thirty 
fifty 
time 
coup 
horse 
petiti 
moto 
road 
what 
cover 
ing re 
recov 
ing it 
is effe 
Ona: 
a trac 
If th 
pounce 
able f 
of the 
grade 
cent. 
rrade 
the ea 
tech: 
atwo 
the ef 
cent. 
the Is 
12 per 
a bat 
desee 
the li 
sumes 
these 
ever i 
The 
roads 
teries 
equip 
car, tl 
cident 
practi 
charg 
With 
and ri 
good 
trips. 
all, th 


* Re 








96, 


————m, 
—_——= 






ngs jn 
aud jt 
wr this 





quare, 
it Ho. 


ece of 


m was 
e€ same 
t Wave 


Lo 125 


hipped 

to be 
. The 
length 


during 
pnday, 
below 
low, in 


to the 
n have 
al and 
‘ier tal, 


100. 000, 
trade 
fix \ires 
100,100 ; 
10.000, 


@ lov: 
‘ials in 
ic! Zo, 
square 
moved 


e Wor 
re: ted 
yas be 
fect a 
ot up. 
e cost, 
undred 


ties on 
ng the 
iber as 

previ- 
npared 
e from 
ralties. 


1 Jour 
ch ‘is 
r from 
e fune 
ulty of 
yreatly 
nt and 
le says 
d with 
hour of 
sherry 


of Dr. 
juseum 
of the 
he 0s 

** We 
ny one 
limit of 
them. 
»; they 
th and 
d is to 


site of 
unding 
vas the 
invalid 
‘he old 
pr, hay 
npany, 
at the 
igh the 
, when 
Before 
le pur 
ear the 
In PC po, 
>, But 
nst the 
retoria. 
used to 
result 
hn many 
1) Press. 


rk Sup 
rrap hic 
plished 
of the 
olors of 
ned te 
primary 
anid 4 
aphs of 
cut off, 
h blue 
mn upon 
with its 
er each 
) of the 
results 
rdertul. 
ud eveD 
st with 



















Marcu 7, 1896. 


SCIENTIFIC AMERICAN SUPPLEMENT. No. 1053. 





16833 











RECENT IMPROVEMENTS IN AMERICA the battery, although for the final stop the motor arma-!ly. Batteries are 
AND EUROPE IN THE STORAGE OF tures are short circuited. The motors areshunt wound,|the work for which they are intenc 


ELECTRICITY.* 
By HERBERT LLOYD. 


DuRING the ten or fifteen years that cover the period 
during which storage batteries have been more or less 
in commercial use, the electricians of this country have 
been divided into two distinct classes, and two oniv— 
those unalterably opposed to their use and the other 
class firm behevers and, one might say, entbusiasts. 

In Europe one gets the impression from an acquaint- 
ance with electrical engineers, in England, France, and 
Giermany, at any rate, that accumulators are consid- 
ered an essential feature in almost all electrical work 
Some engineers are greater advocates than others of 
the system, but all are apparently believers. When it 
is borne in mind that the discovery of secondary cur- 
rents was made in 1801, and even a lead accumulator 
was made in 1803, it seems strange that it has only been 
within the last five or six years that a lead accumulator 
has been proved to be a commercial piece of appara- 
tus. 

A really practical storage battery was, of course, 
made by Planté in 1860, and another step was made in 
is81,when Faure and Brush developed the battery plate 
made by the application of already formed active ma- 
t-rial. About 1890 the chloride plate was developed, 
differing both from Brush-Faure and Planté. Pais 
plate depends for its usefulness on the peculiar and 
beautiful erystalline structure of the cast material. 
\ithough the present state of the art shows more than 
one execllent form of positive plate, there has nothing 
yet been produced comparable with a chloride negative 
plate. Its capacity for weight and ab'lity to with- 
sand both the use and abuse which a battery to be 
successful must withstand is almost phenomenal. 

In England aud France the companies doing by far 
te greater portion of the business use no negative but 
a chloride negative, and in those countries there are 
1» fundamental battery patents in existence to-day. 
1 England one is impressed not perhaps with the 

waitude of the battery installations, but by their 

imber. Private house plants run by gas or gasoline 

vines are abundant. Central station batteries are 

ing installed about as fast as central stations are 
wilt, whieh in England is comparatively slow. In 
Manchester, Loudon, and Belfast, Ireland, very large 
econtral station batteries have been installed within 
the last year. The three stations just mentioned were 
ecuipped, respectively, by the Chloride syndicate in 
Munchester, the Epstein in London and the Electr‘e 
Power Storage in Belfast, the bulk of the business be- 
in done by these three companies. During the time 
I xpent in England the Chloride syndicate got ten sue- 
cossive contracts, which were about all that were given 
out within that period, the -faet of their having strong 
pitents covering the only practically perfect negative 
plate giving them very great advantage. The com- 
bination of this negative with the best known positive 
produces the most effective battery obtainable. 

Electric traction, of course, in England and on the 
Continent is carried ou. on a very small seale, either 
truley or battery traction. In Birmingham, England, 
a storage battery road has been in operation for some 
six or seven years, and bas been the experimental 
ground for almost all makers of battery, and the serv- 
ice rendered was, of ecours+, not the most satisfactory. 
A little over a year ago the Chloride syndicate got a 
contract for the equipment of all the cars of this line 
with their battery, and with the experience of their 
allied company in France at their back, they have 
been entirely successful, giving service satisfactory to 
the railroad company and doing the business at a pro- 
fit to themselves. 

In France the Madeleine and Saint Denis road has 
now been in operation over three years, running some 
thirty 22 foot cars, double decked, seating between 
fifty and sixty people. These cars have run up to this 
time between two and three million car miles, and the 
company has every prospect of gradually replacing the 
horse cars in Paris, in the face of the most terrifie com- 
petition with steam motors, compressed air motors, gas 
motors, and [do not know how many more. On this 
road ‘some very good results have been obtained in 
what they eall ‘‘recuperation.” A very caretul test 
covering 100 trips, about 11 miles each, gives follow- 
ing results, according to figures g:'ven by M. Sarcia: 

* The car while descending a 10 per cent. grade could 
recover 57 per cent. of the energy expended in ascend- 
ing it; on a four per cent. grade a revurn of 42 percent 
is effected, and ona two per cent, grade 23 per cent. 
On a one per cent. grade the recuperation is zero, with 
a traction coefficient equivalent to 22 pounds per ton. 
If the traction coefficient could be reduced to 11 
pounds per ton, there would be recovered, in utiliz- 
able form, according to their experience, 63 per cent. 
of the energy expended in ascending a 10 per cent. 
grade, and with that low coefficient of traction 23 per 


eent. could be recovered down a one per cent. 
grade. Ifthe traction coefficient was zero on the level, 


theear having no dead resistance, either eleetrical or 
mechanical, there would be recoverable on descending 
a two per cent. grade 70 per cent. of usefal energy, 
the efficiency of the battery being in this case 70 per 
cent. An electric mountain railroad recently built on 
the Isle of Man, on which the grade is almost a uniform 
12 per cent., is equipped with a trolley svstem having 
a battery in the power house. On this road the car 
descending the grade delivers back to the battery over 
the line about 33 per cent. of the energy which it con- 
sumes in ascendiug, so that it is beyond question that 
these applications should be taken advantage of wher- 
ever it is possible, the economy being so apparent.” 
The ears that have been in operation on the Paris 
roads for three years are of the old type, with the bat- 
teries placed under the seats, but new ears are being 
equipped with one box of batteries suspended under the 
car, thuseliminating the many disagreeable features in- 
cident to locating the batteries under the seats. The 
practice heretofore has been to run 33 miles on one 
charge, with a battery weighing about three tons. 
With the newer cars the battery weighs about 1'4 tons 
and runs one 11 mile trip on acharge, although under 
good eonditions it would be capable of two such 
trips. Inthe new ears no mechanieal brake is used at 
all, the braking being accomplished by the charging of 





* Read before the New York Electrical Society, January 29, 1896. 


now constructed ai to suit 
ed. Jntil re- 


| always used in multiple, and in starting resistance is; cently in isolated plants, such as private houses, 150 


|) inserted in the armature circuits, which is gradually 
| removed to increase the speed until it is all out. To 
attain full speed, the field is weakened by inserting re- 
sistance. 

The watter of charging the batteries on this road has 
received very careful attention, and has been modified 
at various times. Originall¥, when the road was started, 
the battery was charged at a constant potential, 108 
cells being thrown on to a 260 volt bus. Under these 
conditions, the charging current commenced above 150 
amperes, but gradually decreased, so that at the end 
of charge it had reached about 10amperes. They now 
use two buses. The battery is thrown on to a bus 


equivalent to 2°4 volts per cell, where it is left for three | 


hours, or until the current has fallen from 90 to about 
30 amperes. At the end of the third hour the battery is 
thrown on to a higher bus, equivalent to 2°55 per cell, 
on which the charge is completed in from one to two 
hours more, thus avoiding the use of resistance. 

The most interesting feature ‘in connection with the 
operation of this road isin the method of repasting the 
positive plates. The positive support plate is grooved 
and made of an alloy, upon which there is very iittle 
electrolytic action, and by aspecial proces. the peroxide 
which has been deposited on the bottom of the jars ina 
wornout cell is repasted into these grooves. Two men 
are employed repasting aud are able to keep some 30 cars 
in continuous service, so that the cost of this portion of 
the operation is wonderfully small. I saw a number of 
these grids which bad run between 25,000 and 50,000 
niles, showing no evidence whatever of depreciation. 
The casting of these grids is carried on by a special 
process, by which the alloy is cast under very heavy 
air presure, which method is protected by an original 
American patent, the French patents of which bave 
been assigned to the Freneh Caloride Company. 

In a five-wire station at Paris two very large batter- 
ies were being installed last fall, one-half being manu- 
factnred by the Chloride Company, the other half by 
the Tudor Company. The battery, which is now com- 
plete, is probably one of the largest in the world. 

In Germany, the Tudor Company, with works at 
Hagen, has, during the past eight years, installed over 
5000 plants, A most interesting application of storage 
battery has just been made by it on che street railroad 
of Hanover, where the cars are propelled by storage 
batteries within the city limits, and ran by the trolley 
outside, the battery being charged without removal 
while the cars are running through the outskirts. 

Forty-four cars have been installed’ on this plan. 
Battery cars are also running in Berlin, Hagen and 
other German cities, and also in Vienna. Up to the 
past year the German Tudor Company bas devoted 
its attention almost entirely to lighting work, but in 
Germany and France there is a feeling that the time 
is ripe for the development of storage battery traction 
and within the next vear a great deal will be accom- 
plished in this line. 

It is well known that in this country patent litiga- 
tion has long interfered with the development of the 
storage battery business. Something over a year ago 
one strong company acquired all the patent rights of 
the contending companies, thus removing all question 
on the seore of patents. This company, being also 
allied with the three strongest European companies, 
is able to take advantage of every improvement that 
is made either here or abroad, and can therefore pro- 
duce the best battery obtainable. 

Some months ago the New York & Harlem Railroad 
Company, of this city decided to place two storage}bat- 
tery cars on its Madison Avenue line; to be operated 
through the winter. in order to determine whether or 
not the system has been brought to astage of advance- 
ment which would warrant the equipment of the en- 
tire road. 

In the ears run from Eighty-fifth Street to One Hun- 
dred and Thirty-fifth Street the batteries are  sus- 
pended between the axles, on the car truck, entirely 
independent of the ear body. In fact, so independ- 
ent are the trucks that they have been run alone 
without any ear body on them at all. 

The cars have standard {Stephenson bodies 18 feet 
leng and standard Peckham trucks. Sixty cells of nine 
plate traction type chloride accumulators, capacity 400 
ampere hours. are placed in a tray about 4‘6 feet square 
and connected up solidly by lead burning in two series 
of 30 cells each. This tray is placed on asmall transfer 
truck, running on a narrow. gage track in a pit 8 
feet below the level of the street car tracks. An electric 
elevator is utilized to hoist the tray full of batteries, 
together with transfer truck, up between the street 
‘ar rails into position on the street car truck, where 
the tray is automatically locked and the elevator, with 
trausfer car, withdrawn. Large contact shoes on the 
ear, kept in place by steel springs, engage with con- 
tact plates on the travs, as batteries are raised, so that 
the connections are made automatically. 

Each car is equipped with two G. E. 800 motors. sup- 
ported outside of axles, and two **K” controllers, giv- 
ing combination as follows: First, batteries parallel, 
motors series ; second, same with shunt field ; third, 
batteries series, motors series ; fourth, same with shunt 
field ; fifth, batteries series. motors parallel ; sixth, 
same with shunt field. A cable system will be applied 
to the shifting of the transfer ears in the battery pit. 

The special advantages of this particular method of 
battery application include the features before men- 
tioned of low steps for cars and the standard heigit 
and width of seats; an entire independence of car 
body permitting of a change, as, for instance, from 
open to closed ear bodies and vice versa, together with 
an entire absence in the ear of odor from the battery 
electrolyte ; a compact, easily handled tray of bat- 
teries ; utilization of space below and above the street 
ear floor. without occupying one square foot of the car 
shed proper. 

In the past batteries were made of a practically uni- 
form type of small size, capacity being obtained by 
putting many series of cells in multiple. Now, large 
units in batteries have come into use,Wust as large gen- 
erating units have, an example of this being the bat- 
tery installed in the Boston Edison Company’s station 
where each cell weighs about 3 tons, capacity 8,000 
ampere hours, or 16.000 ampere hours at 140 volts, 
with a maximum output oF 8,000 amperes. 

The size of cell could be inereased almost indefinite- 





ampere hour ceils in glass jars were generally used, 
as many as 8 of such series being installed in one 
house. A private house plant has heen recently in- 


| stalled in this city with one series of cells of 2,500 


ampere hours each, and in the last three months 
half a dozen similar plants have been installed, vary- 
ing in size from 1,000 ampere hours up. 

Within the last year the question of électric train 
lighting has come up with considerable force, and 
cars are now running between New York and Chi- 
eago lighted by storage batteries alone, without any 
systems for operating dvnamos and engines on the 
train. Train lighting in this country is a different 
matter from train lighting in Earope. In Europe a 
few 8 candle power lamps to the car are considered 
sufficient. The cars just referred to as running be- 
tween New York and Chicago have 44 16-candle 
power lamps. A train cousisting of 5 or 6 such cars 
requires a lighting plant of quite serious proportions. 

Experiments are being made with more or less sue- 
cess With small dyuamos driven from the axle of the 
car ; a moderate sized storage battery is used to main- 
tain the lights when the speed of the train falls below 
some 20 miles an hour A car co lighted is now 
running satisfactorily between New York and Wash- 
ington. 

Perhaps the application of storage batteries which 
will arouse greatest interest is that of stationary bat- 
teries applied to equalizing the load on trolley lines, 
Two or three plants of this character have been in- 
stalled within the past year. In a road of cousidera- 
ble length the application of a storage battery would 
save in feeder copper a great deal wore than its own 
first cost. and the contingent advantages to be derived 
from the operating of the generating plant at a practi- 
eally constant load are too well known to require reit- 
eration. 

The application of batteries to electric elevator in- 
stallations shows as great or even greater advantages, 
As Mr. Sprague stated in his paper before the last 
meeting of the institute, to operate 6 elevators without 
a battery would require a 120 kilowatt generating 
plant, while the average load would be but 35 to 40 per 
cent. of this. .With a preperly constructed battery he 
states that the direct plant could be reduced to 60 kilo 
watts, or even to but 50. A battery was installed last 
fall in connection with the elevator plant in the new 
court house in Minneapolis, and the curves shown 
proved the effect. A similar plant is just being in- 
stalled in the Chicago Board of Trade building for the 
samme purpose. 

In this class of work it is necessary that the battery 
should be capable of dischargitiy at rates which would 


‘completely exhaust it in from halt an hour to ap hour, 


These discharges, of course, are not long continued, 
and the batteries as now constructed are not injured 
by this treatment. Up to two or three years ago a 10 
hour rate of discharge was cousidered a maximum rate. 
Recent improvements in the manufacture of storage 
batteries have been entirely along the line of produe- 
ing a battery which is capable of discharging in from 
1 to 3 hours, and although the cost has not materially 
decreased, if capacity alone is considered, when dis- 
charge rate is considered the cost has been greatly re- 
‘duced, sinee a battery which can be disebarged at five 
times its normal rate will replace one five times its size 
of the old type. 

One feature of the batterv business which has re- 
ceived a good deal of attention recently is the specific 
gravity of the electrolyte. The curves shown are very 
interesting, as they show how the capacity of a cell 
varies with the density of the electrolyte, the plates 
being respectively 44 ineh thick and ,4y inch thick. 
The ‘hicker plate has a maximum capacity when 
the density of the acid about 1,275; the ', ineh 
plate bas a maximum capacils when the electrolyte 
is about 1.240. It is very noticeable how rapidly the 
capacity falls off on either side the maximum point, 
These curves are taken from two chloride cells, the 
volume of the electrolyte being sufficient to prevent 
any great change in specific gravity. The mean volts 
on discharge shown in the upper curves rise almost 
regularly as the acid density rises. 

The rate of discbarge being the same per pound of 
active material, the discharge rate per superficial area 
is, therefore, approximately 40 per cent. greater with 
the thick plate than with the thin. 

The battery just being installed in the new Edison 
station at Twelfth Street, this city, consists of 150 four 
thousand ampere hour cells. The positive plates of 
this battery somewhat resemble the Tudor type; the 
negatives are the chloride tvpe. They are installed 75 
cells on each side of three-wire system; the 25 end 
eells on each side are used as regulating cells, being 


Is 


'eonnected by copper bar to 4 regulating switches, 2 on 


each side, so that the battery can be discharged at dif- 
ferent potentials. 

The battery has a capacity at 10 hour rate of 
ampere hours on each side; at a 3 hour rate of 
ampere hours on each side, and at 1 hour rate of 
ampere hours on each side. 

The erection of the battery in two tiers, the upper 
tier of iron framework, is perhaps new in this country. 
The installation of the cells is effected by a special type 
of oil insulator, which makes this method of erection 
quite safe, 

The battery is installed in a room approximately 
20 feet by 40 feet, which is, I think, the smallest 
space in which a battery of equal capacity has vet 
been placed. 

Another Edison station recently equipped is in Law- 
rence, Mass... where a smaller battery with capacity 
of about 1,500 ampere hours is in use. This battery 
is discharged completely in two hours, between four 
and six in the afternoon, during the peak of the 
load. 

The earriage which secured the gold medal, first 
prize, in the horseless carriage contest, in Chicago, 
was built by Caffrey, of Philadelphia, and weighed 
complete 1,650 pounds, including a battery weighing 
664 pounds. The battery consisted of 44 50 ampere 
hour chloride cells; the wagon was equipped with 
two 14g horse power Lundell motors with series parallel] 
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| controller. 


The carriage is capable of running from 25 to 30 miles 
on one charge at a speed of 10 wiles an hour; it could 
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attain a waximum speed of about 20 wiles an hour for 
one hour, carrying four people. The two front wheels 
of the carriage are driving wheels and it is steered by 
the rear wheels. On the first speed, with an average 
discharge of 56 amperes, or 4 of an electrical horse 
power, a speed of 4°6 miles was attained, and at this 
speed the carriage would travel 46 miles on one 
ebarge. On the second speed, running at 10 miles an 
hour, it required 13°2 amperes, or 1/y% horse power. 
eovering by this speed about 30 miles on one charge. 
This carriage has been sold and shipped to Germany 
to be used as a model for building similar ones over 
there. 

This question of electric vehicles is attracting the at- 
tention of the large carriage and bicycle mauufacturers, 
many of whom are building such vehicles, and with a 
battery such as is now produced, capable of very heavy 
discharges, and with good roads, it would appear as 
though the business would soon assume large propor- 
tions, 

The use of electric launches is growing steadily, 
but not as rapidly as other applications. In this 
work light weight is not so important as for car- 
riage work, but batteries for this work must have 
large capacity, as it is often necessary to wake long 
runs before facilities for recharging can be obtained. 

The improvement in storage cells for this work is 
shown in the fact that the batteries on the launches 
which ran for three months at the Atlanta Exposi- 
tion did not cost one cent for repairs, which was not 
the case with those used at Chicago at the Worla’s 
Fair. The battery used at Atlanta was the chloride 
type. 


ENGLISH MecHaNntc AND WorRLD oF SCrENCE.] 
APPARATUS FOR COPYING AND ENLARG- 
ING BY PHOTOGRAPHY. 

By A. P. WIRE. 


WE wust, of course, suppose first of all, that the 
verson wishing to copy an engraving for making a 
autern slide has a knowledge of photographie man- 
ipulation, and camera, <A beginner in 
photography would hardly commence his work by 
eopying line engravings. 3 
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Ti . a : 
1e apparatus required will comprise a camera and 

















graphic copy is to be of the same size as the original 
—- the center of the lens must be equidistant from 

oth photo. plate and pieture to be copied. If the 
copy is.to be smaller than the picture, then the dis- 
tance between lens and picture must be greater than 
between lens and plate ; vice versa, if the copy is to 
be larger than the original picture, the distance be- 
tween lens and picture must be less than bet ween lens 
and photo. plate in camera. The following is a de- 
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sary now to fill up the space between B and C in such 
a manner that the light may be quite shut out, and 
the distance between B and C easily varied. This was 
done in the following manner: Two pieces of zine tub- 
ing were made (see Fig. 6) so that B would just loosely 
fit in A. each 8 inches long, with a flange 1 in. wide, A 
being 3% in. in diameter. If any one likes to buy brass 
tubing, the thing is done; but I always like to make 
my own apparatus, and turned these up in the follow- 
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Fie, 3.—Front Extension Board to support Lens. 


scription, with illustrations, of my extension arrange- 
ment made at home, and although every way effect- 
ive, it can be easily made by any one who has a little 
mechanical ability, and ata small cost. 

It may be noted here that this extension can only 
be made with a camera the lens of which is fixed, and 
the back of camera containing the ground glass is 
moved for focusing. 

The camera may be mounted as follows: Make the 
base board extend in front of the camera 10 in. or 12 
in. as shown in Fig. 1. where A A is camera, B mount- 
ing platform on rail C, D extension of baseboard sup- 
ported by strut, G, on the edges of which are fastened 
two fillets of wood, E E, lengthwise, as shown in sec- | 
tion onabat F. Remove the camera front, and fita 
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Fie. 1.— Camera on Stand with Extension Board. 


lens, a mounting board for engravings, artificial light, 
it daylight be not used, stand for camera, dishes and 
chemicals for development, ete. To avoid repetition 
and for perspicuity, these various subjects will be con- 
sidered separately under their various heads. 

Camera.—lIf only negatives to print lantern slides by 
contact are required, a quarter plate camera will do; 
but a half plate, with non-tapering bellows, seems 
preferable, and is more generally useful. The camera 
must be quite light tight. To test this put the camera 
on the stand, and take it out in the bright sunsbine ; 
put cap on lens, close stop slot (with an India rubber 
band), remove ground glass sereen, and having ex- 
tended the bellows as far as possible, cover the head 
(but not the camera) with focusing cloth, and look 
carefully for a minute or so, to see if there be any pin- 
holes in bellows or frame. If light comes through any- 
where, the defect must be remedied. 

Focusing Sereen.—For very fine work such as we 
contemplate, the focusing or ground glass screen 
must be anything but coarse. Usually the sereens sold 
with cameras are not so finely ground as wight be de- 
sired ; buta very fine sereen may be made in the fol- 
lowing easy way: Having a piece of clear glass of the 
size required—a cleaned half plate will do—lay itona 
board ; sprinkle some flour of emery on the glass ; add 
a few drops of water, and lay over this another piece 
of glass ; then grind by working the top piece back ward 
and forward and in all directions, using fresh emery 
and water when necessary, until the surface is evenly 
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Frio. 2.—New Camera Front, with Boz. 


ground allover. A wash under the tap wil! clean all 
emery away, and when finished the surface will be 
very flat and finely ground. 

Camera Extension.—It often happens that one wants 
to enlarge a small engraving to make the picture an 
appropriate size for the lantern. In this case it will 
be necessary by some means to extend the camera, so 
that the lens may be ata greater distance from the 
photo. plate when the latter isin the dark slide and 
placed for exposure, It will be as well to remember 
the following principles of arrangement. If our photo- 
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piece of mahogany in its place. Cut a square hole of 
4°4 in. side in this, and fit ittoa cubical box with a 
circular hole in front of 8'4 in. diameter,as shown in 
Fig. 2, where appear in front and side elevation the 
new front, A A being tne substituted front and C C the 
cubical box. 

Front Extension Board for Support of Lens (see Fig. 
3).—Take a piece of 3g board 14. in. long, and make it 
just wide enough to fit in easily between the fillets on 
eamera extension board, as at F, Fig. 1. At the end 
of this dovetail a piece of board at right angles, and 
make this (B) high enough to stand on the rail, ¢, Fig. 
easily slide backward and forward. Two 
inches from the end of this mortise a square piece. 
A A, of the size of the camera front, having a central 
circular hole of 34 in. size. Attach to this at top and 
bottom two screws with brass nuts, as at D D, for 
fastening the piece carrying the lens flange, and add a 
triangular piece to strengthen on each side nearest 
camera, as at E. 

Flange Piece.—Cut a piece of 34 mahogany. 5 by 7, 





ing wayin the lathe: A piece of thick wood was 
turned up of the size required, and this block was 
made tapering. Round this I worked a piece of sheet 
zine with finger and mallet, cut the edges clean, 
brought them together, not lapped, tied with copper 
wire, and soldered the joint flush, then trued up in 
lathe ; for the second tobe, reduced sizeof block and 


|made B in same way. The flanges were cut in the 


lathe, soldered on, and the two tubes screwed on as at 
A and B (Fig. 7), so that by sliding B along the front 
board, B fits in A easily. By this means the lens can 
be removed from the plate from 61 in. to 94¢ in. fur 
ther than before, and as the tubes fit one in the other 
easily, the distance can be varied at will within cer- 
tain limits. Wanting still further enlargement, I added 
another tube as shown at A A (Fig. 8) to fit over the 
zine tubes. This is made of brown paper, and a cap 
ital adjunct it‘is, being both very light andstrong. It 
was ade in this way: First a block 9in. long was 
turned in the lathe, taper, the ends being ag ay! a 
trifle larger than the ends of the zine tubes. Round this 
was wrapped and lapped and pasted a piece of news- 
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Fic. 4.—Lens Fiang: - Piece. 








paper, so that it was not pasted to the wooden block. 

hen, having prepared some good paste, and cut some 
stout, but not glazed, brown paper into strips about 
9 in. wide, these were soaked with water, pasted well, 
and gradually wound round the block. working smooth 
with the fingers until the tube was about 1g inch thick. 
After drying, the ends were cut true in the lathe with 
a chisel, and the block removed by a gentle tap on the 
smaller end with a mallet. All these tubes must be 
well blackened on the insides, and this may be done 
with lampblack mixed with metbylated spirit, in 
which a littie shellac has been dissolved. 

As my camera bellows extends 13 in. from lens, and 
this extra arrangement gives about 16 in. more—in all 
29 in.--it will be found sufficient to enable to be en- 
larged to double the size in linear measurements, and 
four times the sizein area. For instance, a picture 14¢ 
in. square can by this arrangement be enlarged toa 
square of 3in. square; if further enlargement be re- 
quired, a longer tube may be added. If these tubes 
be not quite light-tight, a focusing cloth covered over 
will remedy any defect. Fig. 8 shows the complete 

































































round off ends, cut two slots as at A A, Fig. 4, and ' arrangement. 
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make a circular hole the size of the hole in the lens 
flange in the center, and glue ov back stripsof cloth, 
so as to insure a light-tight fit when screwed on. The 
dotted lines on front elevation show position of strios 
of cloth on back. The slots, A A, for the screws, D D, 
Fig. 3, allow the upward and downward motion of the 
lens. The whole of the rts so far made are shown 
in posifion in Fig. 5, where A A is camera; B, new 
front with eubical box ; C, new lens-front, so supported 
that the optical axis of the arrangement will not be 





deflected by the lens sinking. It will be only neces- | 


Fic, 5.—Camera with Extension in Position. 


Lens.—It is no use trying to take a good picture with 
a bad lens. If one can afford it, a good lens for the 

urpose can be purchased of any respectable optician ; 
bat guaranteed high class lenses are expensive, and 
necessarily so, I suppose. What is wanted is to know 
if any lens we happen to have will do the work. The 
sort of lens uired is what is known as a “ recti- 
graph,” or rectilinear lens. 

A single lens, or a iens made of one piece of glass, 
often called a landscape lens, is of no use whatever for 
our purpose, as it will not render the image of a straight 
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line as a straight line, but somewhat curved. 


| . : . _ . 
The | veloper, and when the correct time for exposure is dis- the dark slide and after it comes out. Always filter 


rectilineal photo, lens is a compound lens so constructed | covered, a great number of plates can be exposed in developer and fixer immediately before using, and 


that it ought to be free from chromatic and spherical 
aberration. 


| succession with an almost certainty of good results. 
In my experiments I find, for a good white and black 


never work in a dusty room. 


Having washed the backing off-the plate, and 


Chromatic Aberration.—If a lens has this fault, the | subject, the Imperial ordinary plates backed, the de- | thoroughly rinsed both sides so as to get rid of every 


veloper above given, two albo-carbon lights with No. 


visual foeus will not correspond with the chemical 
focus; or, inother words, the various rays of colored 
light which go to make up the white light will not all 
meet at one point after passing through the lens ; but 
they will meet at various points on the optical axis of 
the lens, and a blurred picture will be the result. This 
is roughly illustrated in Fig. 9A, where the rays are 
shown meeting at all places along the axis from C to D, 
while in Fig. 9B the rays all meet at the focus, E. No 
lens made of a single piece of glass will ever be cap- 
able of bringing all the rays to one point; but com- 
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5 Bray’s burners; a little over three minutes is the 
correct exposure with stop F. 16, my lens being a recti- 
lineal of about 9 in. equivalent focus. : 
Focusing.—To obtain a good result the focusing 
must be carefully and accurately done. Use a good 
magnifying glass, have plenty of illumination, and 
don’t be ina hurry. Focus being right, cap the lens, 
and put in dark slide with plate. Now as to stop, as- 
there may be a little spherical aberration in the lens 
the eye has not detected, stop down the lens to F. 16 






































trace of backing, put plate in developer, and keep the 
liquid gently moving. The development should pro- 
| ceed equally all over the plate, and, when carried far 
enough, wash the plate and fix. 

Fixing.—Formula : Water (tap water), 20 0z.; sodi- 
|um hyposulphite, 40z. As “hypo” is very cheap, it 
is better not to use it the second time. Make up a 
quantity, as it will keep, and so save trouble. Geta 
large, stoppered Winchester quart, holding about four 
jimperial pints. Weigh out the hypo. erystals, put 
‘a funnel in the bottle, and fill this with the crystals, 
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binations of various kinds of glass are used, and in the 
rectigraph lens this defect is, or ought to be, over- 
come, 

Spherical Aberration.—When lenses suffer from this 
defect, the straight lines of any picture are rendered as 
curved, the deviation from the straight being more or 
less aceording to the curving of the surface of the lens. 
If this spherical aberration be not got rid of, the lens 
will never copy correctly a fine line engraving. A 
simple way to test the lens for spherical aberration is 
tomake a diagram like Fig. 10A. On a white board 
draw asquare of 8 in. side in very black lines, and rule 
very carefully straight lines crossing to divide it into 
a number of smaller squares. Put this up before the 
camera as though to photograph it. See that it is 
quite at right angles to the optical axis: focus and 
get the largest picture possible on the ground glass, 
Examine this carefully. and if the lines, especially at 
the edges, are at all curved like Fig. 10 B, the lens 
suffers from spherical aberration, and won’t do for our 
purpose. 

Having now, we suppose, a good and suitable lens, 
the next thing to do is to try it. Select some suitable 
engraving. Put this up for copyingin the following 
way: Fasten it on a drawing board with drawing 
pins or India rubber bands; the board to be held ina 
vertical position in a frame or some other support mov- 
ableon the floor or tableand adjusted topermit the light 
to fall on the copy at an angle. The important thing 
now is to get the picture at righf angles to the optical 
axis of the lens, and consequently exactly parallel to 
the ground glass. If the apparatus noticed above be 
used and made true, the drawing board will always 
stand at right angles, and if there be any side play, the | 
better way to get it right is as follows: Prepare a 
large square of black paper, pasted on a white board, 
and fasten the picture to be copied in the center. 
Put the whole on drawing board, and put up to 
focus. Examine the picture on the ground glass 
and, using a pair of compasses or strip of paper, meas- 
ure and shift the picture until the line, A B, on the 
ground glass is exactly equal to C Dand C A to D B. 
This being done, we are ready to photograph. 

Dry Plates.—These are a decided advantage, if for 
no other reason than that the plates can be exposed 
one evening and developed at some future time. A 
good negative for a lantern slide should have good 
contrasts ; the whites of the picture should be in the 
negative densely black, and the black lines of the pic- 
ture should be perfectly clear. Special plates are, 1 
believe, sold for this purpose; but I invariably use 
the Imperial ordinary plates. 

Developer.—The following is a good single fluid 
negative developer that works well, may be made in 
bulk, and will keep a long time if excluded from the 
air in well corked or stoppered bottles. It is advisable 
to wake a quart at a time and then decant into small- 
er bottles. Formula: Distilled water, 40 oz.; sulphite 
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of soda crystals, 114 oz.: carbonate of potash (dry), 3 
oz.; hydroquinone, 100 gr. Prepare this in the fol- 
lowing way : Have ready one quart bottle and two pint | 
bottles. 
bottles, and add to one the sulphite of soda: to the 
other the carbonate of potash. so as to dissolve each 
separately. When both are dissolved, mix by pour- 
ing them into the quart bottle, and fill up with the 
water. Shake well, then pour it into a jug: rinse out | 
the quart bottle and carefully filter the liquid into the 
large bottle. When this is done, add the hydroquin- 
one, and alwavs filter immediately before using. 
Exposure.—This is now to be done. and the exact 
time must be ascertained by experiment. The ex- 
posure required varies with lens, stop, light, plate and 





developer. Therefore, keep to the same plates and de- 








Fia. 8.—Complete Extension with Cardboard Tube, 





Fic. 9.—Diagram of Lenses. 


or F. 22. The smaller the stop, the longer the ex- 
posure, and the finer the resulting picture. To find 
the correct exposure, make the following experiment : 
See the camera is firmly screwed ou its platform, and, 
having all ready, draw slide so as to expose one 
quarter of the plate, and give half a minute’s ex 
posure, put on cap of lens, draw the slide to uncover 
half the plate, and give another half minute exposure, 
eap lens again, draw out to three quarters of plate, 
and give another half minute, finally draw out slide 
full, and give two minutes’ exposure. By this means 
the plate will have been exposed in four sections as 
follows : 

No. 1 with 34g min. exposure, No. 2 with 3 min. ex- 
posure, No. 3 with 24 min. exposure, and No. 4 with 
2 min. exposure. Develop carefully and fix, when it 
will be seen which section of the plate gives the best 
result, and the correct exposure will be known. 

In all experiments of this kind the careful worker 
makes full notes at the time; the doing so saves time 
and expense, and the notes are of great value for 
reference. Copying as I do a great number of draw- 
ings, pictures, diagrams, maps, and natural objects, I 
find it best always to haye a note book, and make en- 
tries at the time in ink. My notes of taking copies are 
in this form. 


ee a ee 
Subject 
Plate (backed)..... 
BROD. ccccccccecas eee 
sets... 


IID: 560s c0sseneees abe 
| eee 


For colored objects it is better to use isochromatic 
plates, and as it is very tedious to count minutes or 








| fects, e. g., , 
| hypochlorites and hypobromites, and their solutions 


Pouron the warm water and the crystals will very rap- 
idly dissolve and fall into the bottle. Do this the day be- 
fore the fixer is wanted, and add to the “hypo.” about 
14 oz. strong ammonia, which will prevent the solution 
turning acid. Filter this immediately before using, 
and keep the plate in motion, so as to dissolve out all 
the unaltered silver. 

By following out these instructions, line diagrams 
and maps may be copied with success. If the lines do 
not come out quite so clear as required, try a smaller 
stop, and increase the time of exposure. 


THREE NEW REAGENTS FOR NITRITES. 
By G. DENIGEs. 

AMONG Griess’ reagents, which are being more and 
more used for the detection of nitrous acid, the salts of 
meta-phenylendiamine are especially admired. Along 
with their excellent properties, they possess various de- 
they are attacked by the balogens, by 


are readily decomposed by air. The author recom- 
mends the following reagents which are, ip part at least, 
free from these defects : 

1. Phenol, if boiled with Millon’s reagent, gives : 
precipitate which dissolves in acetic acid with a red 
color. This reaction renders it possible to detect phe 
nol at a dilution of 1:2.000,000. Millon’s reagent is a 
solution of mercury nitrite and nitrate; the effective 
substance being the mercurous nitrite or nitrous 
acid in presence of a mercurous salt. Hence, for the 
detection of nitrous acid the author uses the following 
solutions: (a) Phenol, 1 grm. ; sulphurous acid, 4 e. ¢.; 
water, 100¢. ¢. (b) Mereurie oxide, 3°5 grins.: glacial 
acetic acid, 20 ¢. c, water are mixed; 1g ¢. ¢. of sul 





Fia@. 10.—Diagram to Show Spherical Aberration. 


half minutes on a watch. I use a sand glass egg boiler. | 
This runs through in 34 minutes. By le.ting the | 


the lens, a correct 3 min. exposure is obtained without 
one wondering as to how long the cap ought to be off 
the lens. 

Developing.—Success in photography depends not 
so much upon grand and expensive apparatus as atten- 
tion to little things, one of the most important being 
cleanliness. See that developing and fixing trays are 
entirely free from dirt; never put them away without 
washing and rinsing well. Particles of dust of any 
kind are great enemies. and, if on the plate, result in 
pinholes in the film. Keep the dark slides well dust- | 
ed, and dust carefully every plate before putting it in| 


phurie acid is added. and the mixture is filtered. Bor 
use. equal volumes of a and b are mixed, heated to 


Put about 12 oz. of water in each of the pint | sand run a quarter of a minute. and then unecapping | ebullition, when 1 or 2 drops of thesolution in question 


are added. If 0°5 <rm. nitrite is present in 1 liter of 
liquid, a red coloration appears. 

2. Two e. ¢. aniline are dissolved in 40 e. ¢. glacial 
acetic acid and made up with water to 100 ¢.c. Of 
this solution, 5c¢. ¢ are boiled with a corresponding 
quantity of the liquid in question. (In very concer 
trated solutions 1 drop is sufficient.) In presence of 
nitrous acid there appears a straw yellow or a deep 
orange color, which on cautious acidulation passes 
into a red. Chlorates and nitrates do not interfere as 
do hypochlorites, hypobromites, free chlorine, and 
bromine. An excess of acid may interfere, whence 
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strongly acid liquids should be previously naturalized. | stated that the increase in the number of males in the | If we look at Fig. 6, we shall find it difficult to be- 


acid, 10 drops. Place in a test tube 10 drops of the | 
liquid to be tested, 2 ¢ e¢. of pure sulphurie acid, 5 
drops solution of resorcin, and shake up. The pres- | 
ence of nitrous acid produces a carmine red or violet | 
blue solution, which is verv intense at 001 m. grm.— | 
Journal de Pharmacie and Chemiker Zeitung. 


THE STATISTICS OF OCCUPATIONS.* 

THE fourth lecture in the special course on the 
Science of Statistics and their application to indus 
trial subjects, by Carroll D. Wright. was delivered 
at the School of Social Economies, 34 Union Square, 
New York, on February 14, and was chiefly directed | 
to the statistics of occupations. He presented in | 
tabulated form the census figures for two years, 
separated by two decades, showing the total number 
of people engaged in various occupations in the years 
1870 and 1890; and also the proportion of the people 
so engaged to the total population of the country. 


1870 1800 
In all occupations we 12.505, 928 22,735, 661 
Agriculture, fishing, mining, ete. 6.141.868 9,018,201 
Professional service......... .. 371,098 944,323 
Domestic and personal 2.311.820 4 360,506 
Trade and transportation ...... 1,229,399 3. 825, 962 
Manufacturing and mechanical. 2,452 2438 wae 
PERCENTAGE OF TOTAL POPULATION IN | 
OCCUPATIONS. 
1870 1890 
Per cent Per cent 
In all occupations , ene «die a 36°31 
Agriculture, fishing, mining, ete..... 15 93 14°39 
Professional service 0°96 1°51 
Domestic and personal 5°97 6°97 
Trade and transportation wncnas ae 5°31 
Mannfacturing and mechanical...... 6°36 8°13 
From this table it will be seen that there are 


ten and a quarter millions more people engaged in 
occupations in the United States in 1890 than there 
were only twenty years before; and that the ratio of 
all persons thus engaged to the total population had 
increased by nearly 4 per cent. 

It is interesting to note that the percentage of the 
total population engaged in agriculture, fisheries, and 


mining is a little less now than twenty vears ago. In 
1870 it was 15°93 per cent. of the whole, whereas in 


1800 it was but 14°39 per cent. This shows that the 
proportion of the population engaged in those lower 
walks of labor does not increase. On the other hand, 
when attention is called to professional service, it is | 
found that while but 0°96 of 1 per cent. of the popu-| 
lation were so engaged, in 1890 1°51 per cent. were en- 
gaged in professional work. The proportion in do- 
mestic and personal service has also increased; while 
in trade and transportation the advance has been from 
3°21 per cent. to 5°31 per cent.: and the increase in man- 
ufacturing and mechanical pursuits has been from 
6°36 per cent, to 8°13 in 1890. The positive conclusion 
to be drawn from these figures is that, while in the 
lower walks of labor the percentage of the whole pow- | 
ulation does not increase, in the higher—those requir- 
ing more intelligence, better equipments, and higher 
skill—it has increased. 

This fact answers conclusively the statement often 
made in certain quarters against the existing state of 
society to the effect that the substratum of society is 
constantly growing larger, while the higher classes are 
diminishing as they grow richer. Another conclusion 
to be drawn from these figures is that the presence 
of machinery does not result in reducing the propor 
tion of the whole population engaged in gainful work. 
If it did, the percentage of such persons of the whole 
population, instead of showing an increase, as it has, 
would have shown a decrease. 

Of the total number, 22,735,661, engaged in all ocecu- 
pations, the native born comprehend 17,521,420, or 77 
per cent. of the whole. The foreign born number 
5, 214,241, or 22°93 per cent. Wf all persons so engaged. Of 
the whole number engaged in all occupations, Mr. 
Wright estimates that 15,000,000 are wage earners. 





Comparing this country with others, it is found that 
the total number of persons per each 1,000 engaged 
n: 

a Agriculture. Manufactures 
Is for Russia ....... 204 65 
a Austria. 280 81 
I rr 190 80 
ee Germany 178 118 
is France.... .. 170 117 
re Spain. ....-. 160 — 
= United States ......... 158 81 
~ Great Britain.......... 7 148 





The number of people engaged in agriculture in the 
United States, relatively to the total population, is | 
less than in any country but Great Britain; but this 
is largely to be explained by the extensive use of 
labor-saving machinery in this country. The total | 
number of persons in the whole world engaged in | 
manufactures 33,539,000, and in agriculture it is 
71,750,000, 

The productive age, that is from 15 to 70 runs very 
closely in different countries. Including all persons, 
male and female, without reference to their occupa 
tions, it is found that the number is, in Germany 619 
per cent. of the total population ; in England 61°2 per 
cent; in France 68°7: in Sweden 629: in Italv 64°6; 
and in the United States 60°1 per cent. Dividing the 
United States into native and foreign white, we find 
that of the former 55°6 per cent. belony to the produc- 
tive age, and of the latter 90°3 per cent : 

Statistics of the number of persons dependent upon | 
each 100 males bet ween the ages of 20 and 60: | 


18 





Spain eb scdeecnsevees eeses tceseeudeds 388 
SEO. + owed Wis 08h ckdete bas 405 
En <sk v yee acne Bab cbwevécedereed eauks 413 
Germany. 417 
Pt vschee »hieveekhesana jatvenkon = ae 
Dc) 2. chest deudbebaedi bee bia «obtess “Se 
Sa 424 
ST ac. k@ bavk beuvgals dawn dedannene 438 
Di csis tae pevubeae caeehetehvontnend 463 
Ireland 476 


Classifying occupations relative to sex, the lecturer 


* Abstract prepared for the Screnriric American by J. B. Walker. e 


76°40 per cent., and for females 113°19 per cent. Classi- 


| fying as to great industries, it is found that in agri- | room. 
| culture, fisheries, and mining. the males have increased | the extremities of the line ab end at lines analogous to 


48°08 per cent., and the females 17°14 per cent. The 
females have shown a much larger relative increase 
than the males in professional service and in manu- 
factures, Percentages in all these cases, however, are 


culated varies; for instance, the percentage for the 
large number of males employed in the year 1870 
would be less than the percentage for females based 
on the stall number then emploved; the relative in- 
crease not being well shown by percentages. 

The lecturer gave some interesting figures supple- 
mentary to those relating to agrieultural labor. In 
1850 there were in all 1,500,000 farms in the United 
States; in 1890 there were 4,500,000 farms. In 1850 the 
total acreage of these farms was 293,500,000 aeres ; 
in 1890 it was 623,250,000 acres. It has been claimed 
that what are known as bonanza farms are on the in- 
crease ; but statistics show that there is a steady de- 
crease in the size of the average farm. 


The size of the average farm in 1850 was 208 acres. 


1860 199 °* 
7" “9 1870 “ 163 * 
- “ - isso “ 134 “ 
29 i ce mca Nes 


1850 was $3.270,000,000 
1890 ** = 13,280,000,000 


The value of all farms in 

The lecture concluded with a statement of the true 
significance of farm and other mortgages, These are 
not, as is popularly supposed, an evidence of financial 
difficulty. Statistics show that 95 per cent. of the 
mortgages are given to raise money for further im- 
provements, or as part of the purchase price of the 
property. 


SOME OPTICAL ILLUSIONS. 


THIRTY-FIVE vears ago F. Zollner published a se- 
ries of drawings analogous to that shown in Fig. 1, 
and sinee that time numerous scientists have given 
explanatioas, so much the more ingenious as they are 
less accurate, of the remarkable phenomenon by which 
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Fies. 1, 2, AND 3.—Illusions of Parallel Lines. 
Fig. 4.—Illasion as to the Length of Lines. 
Fig. 5.—Illusion of Circles. 


the two heavy lines of this figure, which are exactly 
parallel, appear to diverge toward the top. 

In Fig. 2 the same phenomenon appears still more 
distinctly; but here it is no longer an illusion, since 
the draughtsinan has correctly represented a structure 
of odd form, the most distant part of which is wider 
than the immediate facade. 

An analogous structure, of rectangular form, is repre- 
sented in Fig. 3, where perspective has been observed. 
The spectator is right therefore in saying that the lines 
of Fig. 3 represent parallel ones, ence it is going 
but astep to say that they are really parallel, and that 


| cousequently the similar lines of Fig. 2 are not, while in | 


reality they are. It is by an involuntary assimilation 
that we are led to Lelieve that the lines of Fig. 1 are 
not parallel. 


This experiment recalls the misadventure of an art- | 


ist who. detained by an accident in a country tavern, 
and finding himself out of money, proposed to settle 
his bili by painting a sign that represented a stage 
coach standing in front of the Hotel de la Poste. The 
tavern keeper, before accepting such paymeut in kind, 


sent for the most expert man inthe village in point of | 


carriage building. This man, who was a wheelwright, 
stuck one of the points of a pair of compasses in the 
ceater of the hub of the wheel of the stage coach, and, 
with a sweep of the instrument. described a regular 


cirele which greatly differed from the ellipse drawa | 


by the painter, in sententiously remarking : ** That’s all 
Il have to say to you.” It is unnecessary to say that 
the sign was refused with disdain. It was useless to 


explain to the wheelwright that in perspective a circle | 


must be represented by an ellipse, and yet a child 
upon looking at the painting, would not have hesitated 
to say that the wheels appeared round to him, and 
not oval. 

Every picture representing real objects in perspec- 
tive must alter the dimensions of the lines and their 
angles. The result is that, being accustomed to look 
at objects, we are inclined to make rectifications of 
the images that we receive from them, aud the per- 
sistence of which explains the Zollner pseudoscopy. 

Fig. 4 prodnees an illusion no less striking. It is 
necessary to weasure them in order to be sure that the 
lines AB, CD, are exactly equal. 


3. Resorein, 1 grm.; water, 100 yrms.; sulphuric | twenty years from 1870 to 1890 for all occupations .was live that the lines ab and ed are perfectly equal, for it 


| is easy to see that the wardrobe is not as high as the 
We beg leave to remark that in this picture 


| those that are at the extrewities of the line AB of Fig. 
4. There is the same analogy between the lines CD 

and ed of Figs. 4 and 6. Now it would be easy to 
| multiply analogous examples and to remark that when 





| 


| misleading, because the basis on which they are cal-| we look at surrounding objects the arrangement AB 


is often met with in contiguous vertical lines, while the 
arrangement CD exhibits itself to us only in distant 
lines, such as ab and ef, of Fig. 6. Therefore, in our 
need to know the real dimensions and not the appa 
rent size of objects, we get into the habit of estimat 
ing the lines of the system CD to be longer than those 
of AB, and we preserve this habit after its raison 
etre ceases to exist, for example, when we look at 
Fig. 4. 

Dr. Green, of St. Louis, Mo., has made known a 
pretty illusion furnished bv Fig. 5. The upper circle 
appears to be larger than the lower one, and the ex 
planation is analogous to the preceding. 

| Onecannot heip thinking that the image represents 
two paper disks into which hes been stuck a pin serv 
ing as an axle to two wheels, which, if they wer 
| equal, ought to be figured unequal in the sketch. This 
experiment of Green is stitl more striking when, in 
stead of one drawing, we make two designed to be 
viewed in astereoscope 

| All the optical illusions that have just been consid 
ered and other analogous ones appear to us to be ex 
plained thus : 

When lines drawn upon a plane have arrangements 
analogous to those that the eye is accustomed t 
meet with in the perspective representation of objects 

, the appreciation of the dimensions and positions of 
| such lives is perverted by the interpretation habitually 

| evoked by lines thus arranged.—La Nature. 
| 





'THE MANUFACTURE OF UNITED STATES 

POSTAGE STAMPS. 

| PROBABLY you have noticed that, no matter how 

| frozen up things are this winter, your postage stamp: 
remain in perfect condition for sticking, without : 
erack or any of those disagreeable *‘ bare spots” that 
| have heretofore often characterized the mid winter out 
put of stamps. 

But, likewisé, probably not one in all the millions o 
people who are daily using postage stamps know, o: 

have even stopped to wonder, why this is the case. 

















- Fre. 6.—Illusion of Vertical Lines. 


In fact, the reason was learned only casually the 
other day during a visit by a Boston Herald correspon 
| dent to the new stamp division of the Bureau of Engrav- 
|}ing and Printing, where tremendous progress has been 

made by Uncle Sam’s experts in spite of serious hind 
| rances thrown in the way by the former contractors. 

| It was in learning of these difficulties and of the 
| final triumph over them, and of the marvelous skill so 
quickly attained in supplying the enormous demand 
| for postage stamps, that the striking fact of changing 
| the process to suit the seasons was brought out, among 
|others, Just how and when this process occurs so as 
| to give us winter stamps in winter and summer stamps 
|in summer will be explained in detail a little farther 
on. 

To have a clear notion of the mechanical marvel: 
and complex processes employed for the production of 
so simple an article of public use asa postage stamp 
will be worth the while of every intelligent reader. 
To begin with, we must examine the paper used in the 
production of stamps. Unlike the paper used for 
money, there is no distinctive characteristic about the 
paper on which postage stamps are printed. It is 
merely first class wood fiber paper, with the govern 
ment’s water mark, “U. 8. P. 8S.” repeated again and 
|again on its face to render difficult its counterfeiting. 
| The counterfeiting of stamps is, however, a rare crime: 
|probably because “the game is scarcely worth the 
candle,” from a financial point of view. The offering 
of postage stamps at reduced rates or even at regular 
ratesin large numbers by private individuals would 
be pretty sure to arouse suspicion. which would end in 
trouble for the counterfeiters. A theft of a few hun- 
dred dollars’ worth of stamps printed at the Bureau of 
Engraving and Printing soon after the government 
began to make the stamps was an experiment in crim 
inality which resulted in the prompt capture and con 
viction of the thieves, who are now serving good long 
sentences, 

The paper is made for the government under con 
tract at Lock Haven, Pa., and from the time it quits 
the state of pulp in the vats of the paper mill until it 
issues from the stamp windows of. the thousands of 
post offices throughout the country, is guarded by the 
most careful watchfulness. Automatic counting ma- 
chines at the paper mills keep accurate account of 
each sheet manufactured. A government inspector 
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looks after the counting machine and certifies its accu- 
racy to the Treasury Department. 
Eventually, under a strong safeguard, the paper 


reaches the loan division of the Treasury Department, | 


and from here the Bureau of Engraving and Printing 
receives its daily supplies, giving each time a pro- 
visional receipt for the number of sheets taken, and a 
final receipt when each puarticalar installment of paper 
is counted at the bureau. There is scarcely ever a vari- 
ation between the Treasury count and the count of the 
bureau. After the paper is reveived at the bureau and 
js started in the process of stamp making it has count- 
ings galore; when it is ready to issue forth in red avd 
blue and brown and green stamps, it has had no less 
than fifty-two separate and distinet countings 

it should be stated here that when the Bureau of 
Engraving and Printing makes a requisition on the 
Joan division of the Treasury Department for stamp 
paper it must state specifically what is to be printed 
onthe paper. If the bureau gets 10,000 sheets of paper 
to print two cent stamps, it must account to the Treas- 
ury Department for 10,000 sheets of two cent stamps, 
less, of course, the number actually spoiled in the 
different processes; and the spoiled sheets must also 
be in evidence, and no eloquence that has yet been in- 
vented can otherwise explain any discrepancy. 

(he moment paper for stamps of a designated de- 
nomination leaves the Treasury Department it becomes 
worth on the books of the department just the amount 
of the stamps of the given denomination that can be 
printed upon it. The transfer of the paper from the 
Treasury to the Bureau of Engraving and Printing is 
mide in ironbound chests, which are placed in great 
veus lined with chilled steel and carefully guarded. At 
closing time at the bureau no employe is allowed to 
lec ve the building until the last particle of paper, 
p: uted or unprinted, and the last plate and die are ac- 
cointed for, nor is any employe permitted to depart 
b-'ore elosing time without a pass from the chief of 
hi. or her room, approved by the chief of the bureau. 

\t the bureau the paper is first taken in hand for 
the “ wetting down” process, with a counting, on en- 
tr: nee, Known as the ‘‘drv count.” This wetting 
down process consists simply of placing dampened 
cloths between each batch of about twenty sheets of 
paper, which is afterward placed under great weights, 
to allow the moisture to permeate the sheets evenly, 
and to further this end, after thousands of these 
ba'ches are thus wet down for a brief season, the 
w ights are removed and each batch is evenly divided 
an | reversed, putting the outer and damper sides 


wich have lain next to the cloths inward, so that the | 


moisture may be still further distributed. Each pro- 
cess is accompanied by a count of the sheets, so that 
when the paper emerges from this preliminary treat- 
ment it has been counted sheet by sheet four times, 
and has already had the ministrations of a small ariny 
of “‘wetters,” ‘‘driers,” ‘‘counters,” “ pressers” and 
“cloth wringers,” though it is only fairly started on 
its course. From two to four days are given to the 
wetting process, according to the urgency of the de- 
mands of the printers. Then the paper goes to the 
printing division. and receipts for it are passed to the 
la-t handlers. Here another count or so occurs, and 
here is demonstrated the best use Uncie Sam has vet 
discovered for conats and countesses—who can count. 

The process of printing does not differ in method 
from the printing of bank notes. The presses are pro- 
velled by steam, and each press carries what a letter- 
press printer would eall four “forms,” which travel 
horizontally in what might be called a ‘‘square cir- 
cuit” on endless chain belts, before the printer and 
his assistants, who comprise the working force of each 
press. The forms follow each other with monotonous 
recularity from the point of contact with the inking 
mechanism to come next in contact with a mechanism 
which wipes off the surplus ink, next to the band of 
the vrinter, who, with his bare palm covered with 
whiting, rubs off the still existing excess.ef ink, and at 
the same time polishes clean and bright for each im- 
pression the parts of the plate which are not intended 
to print—nothing has vet been invented for this pur- 
pose that can equal the human hand, and it must be 
doue so skillfully as to leave not too much nor too 
little on the plate, but just enough to make a clean, 
strong impression. Then the plate passes on and the 
impression is taken ; as it emerges another plate passes 
to its impression, aud so on at the rate of about 2,500 
impressions, or about 100,000 stamps, an hour. 

Kach printer has two girl assistants—one to put on 
the sheets and one to take them off, so that he is free 
to devote all his time to polishing the fast traveling 
plates, as one after another presents itself before him 
with a momentary pause. 

Stamps are printed in sheets of 400 stamps or * heads,” 

as they are called at the bureau, and, as each press 
carries four plates, it will be seen that one revolution 
of the press means 1.600 stamps. The dies from which 
these stamp plates are made are on soft steel and made 
by the bureau’s engravers. They are hardened and 
an impression of them is taken ona roll of soft steel, 
which, so far as lines go, is just the reverse of the dies. 
By this means the sunke 1 lines on the dies become the 
riised lines on the roll, just as if you were to take a 
piece of chewing gum ard impress a penny into it; 
but the next step makes it all right again. After the 
reverse impression has been made on the roll it in turn 
is hardened and rolled back and forth over a big plate 
o! fine, soft steel until it cuts its impression clear and 
sharp as many times as it is desired that the plate 
shall contaia stamp dies. Then the big plate is hard- 
ened, and it is ready for the printing process; the im- 
pressions on the stamps are made from depressed lines 
filled with ink. 
_ Aplate containing 400 stamps is about 2 x 24 feet 
in size, and will last a great while. If you have ever 
bought a full sheet of stamps and wondered what 
was meant by the mystical numbers on the !ower mar- 
xin, you will be interested to know that this is the 
printer’s plate number, and you will recail that by 
this number the printer and his assistants are charged 
with every sheet of damp paper they handle, and that 
this number is credited with every sheet of stamps, 
perfect or imperfect, that they return, and one must 
always agree with the other. 

As the sheets come damp from the press they are 
picked up in stacks, a sheet of tissue paper between 
each sheet of stamps, and after wore counting and 
passing of receipts, are taken to another division, 


where they are placed in small batches with wire-bot- 
tomed trays, and where a series of electrically pro- 
pelled fans keep the air continually in motion. 

In about twelve hours they are dry of ink and moist- 
ure. Then deft fingered girls take them in large bun- 
dles, laying one hand in the middle of the sheets, and 
turn with incredible rapidity sheet after sheet. The 
impression made upon the visitor is that they are 
counting them and counting at a furious rate, too; 
and so they are, but they are keenly and critically ex- 
amininvg the sheets at the same time for all imperfec- 
tions. When a sheet is found with any sort of imper- 
fection the rustling of the sheets ceases long enough 
for them to withdraw the sheet, mark it with a hasty 
scrawl, which to the uninitiated weans nothing on 
earth, but to the stamp people is quite a fuil critique 
of the sheet’s shortcomings; then the restless rustle 
| proceeds as before. 
| This is the only division of the bureau where they 

do things “by halves ” and accomplish the best re- 
sults, Ou ue examiner examines only the left hand 
sides of the sheets and passes them to another, who 
examines the right hand sides. Thus the eye is re- 
lieved of too big a range of scrutiny to be reliable, and 
a count and a verification are at the same time accom 
plished. 

| Probably the most interesting of all the details of 
stamp making is the process of applying the adhesive 
gum, and it is one here reduced to such perfection 
that the bureau people may be pardoned for the pride 
they have in it. Right here, indeed, lies the heart 
secret of successful stamp manufacture. The process 
of gumming was always a secret carefully guarded by 
the former makers of the stamps. There is no longer 
any mystery about the clean and adequate process 
ithe Bureau of Engraving and Printing was forced to 
invent, 

The gumming division 
basement of the building. 
to keep the temperature of 
degrees, sumer and winter. This 
responds to the temperature of the 
plied to the stamps. Even greater care is taken to 
keep the average humidity at about 50, which is just 
midway between the humidity of a damp, drizzly day 
aud a crisp, bright one. So much importance is at- 
tached to this atmospheric condition in the gumming 
of stamps that six humidity tests are made during the 
seven hours which constitute the working day of the 
bureau —at nine, ten, and half-past eleven in the fore- 
noon, and at one, two and three in the afternoon. 

A careful record of these readings is kept, so that it 
would be possible for the chief of the division by refer- 
ring to it months and years afterward, to tell just 
what weather conditions he had in gumming a parti- 
cular output of stamps. Apoaratus is provided to cor- 
rect any tendenev to undue dryness brought about by 
the weather conditions outside the building. 

The gum is made of equal parts of dextrine, which is 
a starchy derivative of the potato, and of **Caldwell 
gum,” wuch like the dextrine; the last named being 
made in Scotland and imported for the government’s 
use. To these are added a per cent. of glucose, the 
amount being conditional upon whether the stamps in 
»rocess of gumming are to be used in cool weather or 
10t. The glucose is contributed to harden the gum 
and make it less liable to stick when it shouldn’t or 
run offin streaks. The stamp product of these winter 
days needs but a very small amount of it. because the 
/cool weather is a sufficient protection against undue 
softness, but later in the year, when the bureau be- 
gins to turn out the summer supply of stamps, more 
of it will be added to make them stand the hot spell. 
This gum is clean and wholesome, and stamp lickers 
need apprehend noinjury from an indefinite amount 
of licking. Six or seven hundred pounds of the ingre 
dients referred to are put into a big caldron witha 
quantity of water, and after it has boiled an hour or 
more it is drawn off into smaller tanks. Now comes 
av expertio stamp gum with his hydrometer. which 
is nerely a glass tube with a scale on one end and a 
bulb on the other filled with shot. This he drops into 
the tank of gum; if it sinks toa mark on the scale 
which has been determined as the indicator of the 
prover consistency of stamp gum, it is just right ; if it 
sinks lower or not so low, it is too thin or-too thick, 
and is doctored accordingly. When the paste is indi- 
cated to be all right for use the next step is the appli- 
cation of it to the stamps, but even here the scientific 
accuracy of the process is maintained—actually every 
particle of the zum applied to «tamps is weighed, the 
allowance being made of twenty-five pounds of gum 
fur every 409,000 stamps. 

Toe gumming machines are marvels of ingenuity. 
Froin a fountain which receives the gum after it has 
been tested and weighed a brown stream of gum 
flows evenly into a rectangular reservoir, which rests 
against a fast revolving roller accurately made of 
ground glass; the slightly rough surface of this roller 
takes up the gun and applies it to the backs of the 
stamp sheets as they puss under it on an endless car- 
riage provided with grippers and fingers that operate 
in the most lifelike way. Sheet after sheet passes face 
down under this gumming roller speeding along on 
its endless carriage, and then it enters a long chest and 
throwing a parting shimmer of its newly gummed sur- 
ace in a wirror placed just above the entrance to the 
long chest, which remiuds one of an incubator ona 
big seale. 

This particular shimmer is not altogether a poetical 
incident of the process, nor is the mirror intended ex- 
clusively for the gratification of the young lady opera- 
tor. With her back to the light the operator catches 
the reflection of the shimmer in the mirror as the 
sheet recedes from her, and by this means can tell 

whether the gum is being applied evenly. So, after 
throwing its farewell gleam to the pretty girl gum- 
mer, the sheet of stamps passes into the incubator- 
like chest, which is kept full of hot dry air, and when 
it emerges it is dumped on the tables of other girl 
operatives at the other end. after a journey of sixty 
feet ina temperature of 132 degrees and is quite dry 
and ready to be stneothed of its slight crinkles and 
packed for delivery to the perforators, who separate 
| by machinery each original sheet into four such sheets 
as are delivered to the post office, cutting at the same 
time che perforations which enable them to be easily 
separated ; and finally, hydraulic presses remove the 
**burring” left by the perforating machines, 
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| THE MUSIC OF NIAGARA, 


Mr. EvGENE THAYER, the well known organist, has 
»ublished an analysis of the wusic ef Niagara Falls 
e says: “It had ever been my belief that Niagara 
had not been heard as it should be, and in this belief 
I turned my steps hitherward. What did 1 hear’ 
|The roar of Niagara? I heard nothing’ but a perfectly 
constructed musical tone, clear, definite, and unap- 
proachable in its majestic perfection, a complete series 
of tones, all uniting in one grand and noble unison as 
in the organ. I propose to give much more than the 
| pitch of this tone. All the accessory or upper tones, 
| otherwise known as harmonic, collateral, or overtones: 
}also the rhythmical vibrations and subdivisions, from 
| the largest to the smallest.” 

Mr. Thayer then describes at some length the com- 
pound nature of a given tone, and illustrates the over- 
tones or partials of the lowest C of the thirty-two foot 
pipe of the organ. Then he continues: 

**T had long had a suspicion that I should hear all 
this at Niagara when her wonderful voice should first 
greet my ears. It was just as 1 had supposed. How 

; should I prove all this? My first step was to visit the 
beautiful Iris Island, otherwise known as Goat Island. 
My next step was to stand on Luna Island, above the 
Central Fall, and on the west side of the American 

Fall proper. I went to the extreme eastern side of the 

lisland in order to get the full force of the larger fall. 

'T then went over to the Horseshoe Fall and sat among 
the rapids. Next I went to the Three Sisters Island. 

**T next experimented on the east side of the Ameri- 

can Fall both above and below Prospect Park ; then 
on the Canada side of the great Horseshoe—above, 
below, and midway; then in midstream below both 
falls; then at the Upper Suspension Bridge; then at 
| the lower or railroad bridge ; once at Schlosser Island, 
above the Upper Rapids. and finally all'the way down 
the Lower Rapids to the Whirlpool. With more or less 
variation of pitch at the various points, I heard every- 
| where the notes of the chord of G, only four octaves 
lower. 

| “]T arrived at my conclusion, both theoretically and 
practically. Let me first call attention to the third 
and fourth notes, d, g, in the diagram. The ground 
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tone, G, was so deep, so grand, so mighty, that I never 
could realize it, or take it into my thought or hearing; 
but these two tones, only four octaves lower, were 
everywhere, with a power which made itself felt as 
well as heard. But it will be replied, these two notes 
were too low to be detected by the sense of hearing. 
How did you determine their pitch? I first caught 
the harmonie tones above them that were definite in 
pitch, and then counting the number of vibrations 
of these lower two notes, easily determined their dis- 
tance below. And here comes a curious feature which 
proves that Niagara gives a tone, and nota roar The 
seventh note (diagram), the interval of the tenth, was 
of a power and clearness entirely out of proportion to 
the harmonics as usually heard in the organ. Were 
the tone of Niagara a mere noise, this seveuth note 
would be either weak and confused or absent alto- 
gether. Here it was clear and perfect, and extremely 
rae in effect. What is Niagara’s rbythm? Its 
eat is just once per second. Here is our unit of time 
—the chronometer of God.” —Trinity Record. 


| 


DR. HAFFKINE AND CHOLERA, 


Dr. HAFFKINE, whose recent campaign against 
cholera, says the London Times, forms so brilliant an 
episode in the medical history of Bengal, has, after a 
Christmas visit to England, returned to the Pasteur 
Institute, Paris. That campaign we have already 
| deseribed. This morning we deal with the more per 

| sonal aspects of his work. Waldemar Mordecai Wolff 
Haffkine was born in 1860, in a Jewish family of good 
position in South Russia. After a distinguished youth 
in the Gymnasium of Berdiansk and the University 
of Odessa, he found himself, at the age of 23, a doe- 
tor of science, but practically vrecinded by his birth 
from the higher academic career in Russia. The 
| Natural Society of Odessa, bowever, marked their 
|sense of his rare promise by providing a biological 
laboratory for his special use. He justified their gen- 
erosity by five years of masterly research. In 1888 he 
| passed on to the Geneva University as assistant pro- 
fessor of physiology, and in 1889 he found his true 
| place in life as an assistant to Pasteur. 

His early studies were directed to the laws of propa- 
gation in the lower fungi, alge, and especially in the 
paramoccia. He then took up the infectious diseases 
to which such wicroseopie organisms are themselves 
subject from invasion by other wicrobes of still smaller 
size. He demonstrated that any sudden change in the 
media, whether for better or for worse, sufficed not 
only to arrest the multiplication of infectious mi- 
erobes, but to kill them. On the other hand, a gradual 
acclimatization of microbes to the most deleterious 
media could be effected. Dr. Haffkine sueceeded in 
obtaining forms which produced typhoid and cholera 
by inoculation in the lower animals hitherto immune, 
and he thus brought the etiology of those diseases 
within the dou:ain of laboratory researeb. At the 
same time he developed forms which proved destruc- 
tive of the original microbe. 

The vaccines used bv Dr. Haffkine for his 42,445 
human inoculations in Bengal were derived from the 
cholera microbe discovered by Dr. Koch eleven years 
ago. Certain of the Caleutta bacteriologists had been 
unable to accept Dr. Koch’s conclusions. The study 


lof the cholera epidemics in France, Italy, Germany, 
' Austria, Russia, and Spain, subsequent to Dr Koch's 
' researches in India, brought conviction to the scien- 
| tific mind of Europe. The comma bacillus migrated 
simultaneously with and in lines parallel to the nove- 
ments of the disease across a continent 5,000 miles from 
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its Asiatic home. 
observation scarcely less decisive, although in a dif- 
ferent way. Dr. Haffkine found the municipal water 
supply, drawn through filter beds from the Huzyli 
River, to be invariably free from cholera germs, 
whether the particular quarter of the town in which 
the hydrants were tapped was suffering from cholera 
or not. Nor could those germs be detected in the air 
of stifling huts in which deaths from cholera had 
taken place, nor on earthen floors from which a corpse 
had just been removed. But a striking convection 
appeared between cholera and the microbial flora of 
the drinking ponds. In over 91 per cent. of the drink- 
ing ponds examined in localities infected with cholera 
the comma bacilli were present; in over 81 per cent 
of the ponds examined in localities free from cholera 
they were absent ; while in none of the drinking ponds 
in localities which had suffered from cholera six weeks 
previously, but had got rid of it for that period, was 
the comma bacillus found 

Dr. Haffkine speaks with gratitude of the kindness 
shown to him by the medical service in India. 
fact of the natives claiming the principle of preventive 
inoculation as their own discovery, long before it was 
known in Europe, also served him in good stead. ‘‘The 
whole population,” he said to a friend, ** had a definite 
idea of the possibility of preventing diseases by the 
same methods which for centuries had been in use 
among themselves.” Dr, Haffkine has accomplished 
his beneficent work for the British Army in India not 
only at his own cost, but at the sacrifice of his health 
He is for the moment a wreck from persistently ne 
glected fever. He proposes to start again for Bengal 
next Mareh to complete his self-appointed task. But 
we sincerely hope that he will defer his departure un- 
til he has thoroughly recruited his health. India, 
or rather the disregard of the timely warnings 
which India gives iv the form of fever, cost Europe 
one of her most brilliant scholars in the first half of 
the century. The fate of Csoma de Kérds stands as a 
beacon against tempting Providence by like acts of 
heroic indifference. 


OF GEOLOGIC SCIENCE 
EDUCATION.* 
By N. 8S. SHALER. 

author has been in good part led to take up 
this subject for the reasons that the title itself is a pro 

test against the modern notion that the work of re- 
search should be separated from that of teaching, that 
natural inquiry should be released from the ancient 
and profitable connection with education. Undoubt 

edly a certain kind of success would attend the com 

plete separation of the students of phenomena from 
those whose business it to impart knowledge, but 
there are gains whieh, though immediate, are not de- 
sirable, for the reason that in the long run they entail 
serious losses. It seems to me that the explorer, if he 
be animated by the true spirit of his class, finds him 

self seeking for undiscovered realms, not for personal 
gains, nor, indeed, merely to add to the store of things 
known but always with reference to the enlargement 
of mankind. His motive is Tif thé higtest sense that 
of the teacher, but the opportunities of sympathetic 
contact with his fellow men which are to be had 
through the press and the learned societies are verv 
limited and are quite insufficient to satisfy the natural 
desire of an ardeot student of nature for relations with 
the life about him. The teaching function of the mas- 
ter of science is of the utmost importance to that sei- 
ence. Weall recognize and deplore the evils which 
arise from the fact that young people have to be intro 
duced to most branches of learning by teachers who 
have little chance to gain or to preserve the spirit of 
inquiry. If men are to be bred in the ways of the 
naturalist, the task must be done by investigators, but 
iuquiry aud instruction must be combined so as to give 
the men of science time for their studies as well as an 
opportunity to influence youths by their teachings. 

It is more important that this connection bet ween 
research and instruction should be preserved in geolo- 
gy than in the other natural sciences. In chemistry 
and physics the subject matter brought -into the 
laboratory, but in geology only a very small part of 
the fact can be demonstrated by laboratory means. 
A capital instance of what can be done by a teacher 
who is also an inquirer is afforded by the work of Louis 
Ayassiz in extending the interest in glacial geology in 
this country. His lectures on the sabject were so 
vivid, they so effectively presented the physiognomy 
of the Swiss glaciers, that they qnickened the imagi 
nations of the dullest persons. They aroused an inter- 
est in the matter which was so intense and on the 
whole so well informed that the study of glaeial geolo- 
gy in the larger sense of the term developed more 
rapidly and on better lines in this country, where exist- 
ing ice fields are lavking, than in European lands, where 
examples abound, In such work we see the part of 
the master in instruction 

Assuming, as we needs must, that as geologists it 
our duty not only to extend the learning of the sci 
ence, but also to take charge of its diffusion among 
the people, let us consider in general the value of good 
which we have to deliver and the manner in which 
the transmission may best be effected. In the first 
place we should note well the fact that geology is not 
limited to a particular group of facts or modes of en 
ergy, but in a way coneerned with nearly all the 
work which is done in and on this sphere It should 
be in its province, as it is clearly in its power, to give 
to mankind perspectives which will serve vastly to en- 
large the evident field of human action. No true sue- 
cess in education is possible until we contrive an 
awakening of the vouth from the sleepy acceptance of 
the world about him. The story of the ages clearly 
told, with a constant reference to the bearing of the 
matter on the appearance and the fate of man, will 
quicken any mind that is at all fitted to profit by the 
higher edueation. While many things go into the 
making of the world’s judgments, there can besno 
question that the plain truths concerning the antigui- 
ty of the earth and the series of events which have 
led to the coming of mankind have i. this generation 
been most effective in overturning sectarian bigotry 
and in other ways enlarging the spirit of man. 


RELATIONS TO 


THE 


Is 


is 


is 


Is 


* Presidential address delivered to the Geological Society of America at 
ite annual meeting in Philadelphia, December 27, 1895, Abstract prepared 
by E. O. Hovey for the Scrmntiric AMBRICAN, 


SCIENTIFIC 


Yet. Caleutta itself affords a field of 


The | 


AMERICAN SUPPLEMENT, No 


. 1053. Manrcu 7, 1896, 





It is necessary distinetly to o separate the body of the 
linstruetion which is to be given in geology into two 
| parts—that which is appropriate to the general public 
and that which fits the appetite of the professionally 
minded. First of all, interest in the subject must be 
aroused, and the experience of the author for nearly a 
third of a century, and with more than 4,000 students, 
leads him to say: That instruction in geology which 
is meant for those who have not acquired the profes- 
sional motive wust find its basis of interest on either of 
two foundations—on the element of sympathy with 
all which relates to the fate of man, which is native in 
all of us, or on the love of the open fields which every 
youth who is not supercivilized has asa birthright. 
In treating of voleanoes, the very humanized story of 
Vesuvius or of Aetna, especially the dramatic episode 
of the death of Pliny the Elder, is worth much to the 
teachers for the reason that it serves to bring a 
sense of human affairs into a subject which for lack of 
illustration is apt to remain remote and therefore un- 
interesting. 

As soon as the teacher, through his work in the lec- 
ture room, has succeeded in extending the natural, in- 
born interests of his pupils to the problems of geology, 
instruction in the field should begin. Here direct in- | 
struction should largely cease, for the true use of the 


| field is to awaken in the pupils the habit of seeking 
| 
| 


| 


, 


| sirable that all expert work should pass into the hands 


for themselves. The teacher may trust in this task t> 
the existence of an observant motive in men which is 
at its best when they are in the open air. The observ- 
ing faculties of the pupils, however, may be much as- 
sisted and sharpened by means of skillful questioning 
by the teacher. Great stress must be laid on the 
countless phenomena which will lead the youth to 
conceive the earth about them as a realm of continu- 
ous processes and not as a finished, dead entity. 

The hindrances to success in field teaching are pro- 
tean in form, but they are most commonly to ybe found 
in an inability to think in three dimensions and in 
an incapacity to continue any work when alone. 
These are largély due to supercivilization. The first 
trouble may sometimes be remedied, but the inability 
to work alone in the field is a rather common and, in 
the author’s experience, an incurable defect in certain 
students who would otherwise be fitted for geology. 

In the department of Harvard University which is 
devoted to the science, about 300 each year enter on 
the elementary work. QO these not more than the 
eighth part continues the study to the point where 
they may begin to do work which may be regarded 
as independent; yet fewer essay the training which 
looks forward to a professional career. This indicates 
that geology in the larger sense of the term is an in- 
terest for a few chosen spirits who are so fortunate as 
to be born with a share of the world sense, or at least 
with an aptitude for studies which demand a measure 
of the primitive man which is not to be found in the 
most of our supercivilized folk. 

In the demand which is now made for a beginning 
of all our sciences in the secondary scbools it is pro- 
posed to inclade geology in the list and to set boys 
and girls of from fourteen to seventeen years of age at 
work upon the elementary work of the learning. For 
niy own part, while itseems tomerthat sonre’ gerrerat 

notions econeerning the history of the earth may very 
well be given to children, and this as information, it 
is futile to essay any study in this science which is in- 
tended to wake avail of the larger educative influences 
of the science with immature youths. The educative 
vale of geology depends upon an ability to deal with 
the large conceptions of space, time and the series of 
developments of energy which can only be compassed 
by mature minds. Immature youths, even if they in- 
tend to win the utmost profit from geology, would be 
better oce opted in studying the elementary tangible 
facts of those sciences such as chemistry. physics or 
biology, sciences which in their synthesis constitute 
geology, rather than in a vain endeavor to deal in an 
immediate way with a learning which in a good 
measure to be profitable has to be approached with a 
well developed mind. The very fact that any con- 
siderable geological problem is likely toinvolvein its 
discussion some knowledge of physics, chemistry, 
zoology and botany is sufficient reason for postponing 
the study until the pupil is nearly adult. 

Inthe interests of geology as a science it is most de- 





of a body of men who should bring to their task so 
much of geology as is needed for the particular in- 
quiry, commorly not very much, and who ean join 
with it the more important practical acquaintance 
with the miner’s art and the conditions of trade which 
relate thereto. In certain cases the men of theory may 
well serve these experts. All their inquiries are likely 
to be of service in the determinations, but on them 
should ot be the responsibility for the business side 
of the problems. There is little the geologist does in 
the way of research which may not have sume practi- 
cal application to the aflairs of men, but he should 
not mistake this possibility of usefulness as an in- 
dication that it is for him to give his inquiries an eco- 
nomie turn. 

Geological science, like the most of the other branches 
of natural learning, has two distinet points of contact 
with society —that of instruction and that of economic 
affairs. In each of these fields of usefulness its ser- 
vices to man have been great and are to be far 
greater in the time to come. As for instruction, the 
task isto give to men an adequate perspective for 
their lives. It is to ennoble our existence by showing 
how it rests upon the orderof the ages. In the economic 
field it is te show the resources which these ages have 
accumulated in the earth for the service of the en- 
larged man, who is to attain his possibilities by a full 
understanding of his place in nature. To do the fit 
work we need to combine the functions of explorers 
and guides zealous to open the way to the unknown, 
und those of teachers who take care that the youth 
of our time are led into the land which we know to 
have so much promise for man. 
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JOHANNESBURG, SoutH AFRICA, presents a present 
field of wealth to the makers of gold mining machin- 
ery and plant. Forty-stamp mills, of about 7.000 tons! 
crushing power per month, appear to be the general 
run of crushing machinery erected at the newer gold 
wines in the Johannesburg district, but many of the 
older establishments, where the development has pro- 





ceeded farther, have 100 to 160. 
penditure is being incurred in winding and hauling © 
‘machinery, and plants already errected are being: ex. 
tended all over the Rand. Atthe new Primrose mine, 
Johannesburg. wachinery equipwent is of the. first 
order. The will. engines bave been altered to triple 
expansion, to cope with the increased output, and 160 
stamps are in operation. The crushing at this mine 
amounts to 25,000 tous of gold .quartz per month, and 
its development is gaining on the crushing mill power 
to the extent of 2,00U tons per month. The manage- 
ment wre considering the advisability of erecting forty 
more stamps, which would raise the crushing will 
power 1o 82,000, tons per montb.—Mining and Scien- 
tific Press. 
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